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Vertical Air Pump of the U.S. 8S. “ Ban- 
croft.” 





The illustration on this page represents 
the air pump furnished for the U. 8.8. 
“Bancroft,” by M. T. Davidson, 43-58 
Keap street, Brooklyn, N. Y., and 77 Lib- 
erty street, New York City. 

It consists of a double-acting steam cyl- 
inder, 8 inches in diameter, driving two ver- 
tical single-acting pumps with buckets 14 
inches diameter. Vertical single-acting air 
pumps have always been in favor, for ob- 
vious reasons, and the arrangement shown 
provides, very neatly, for balancing and 
driving them with a double-acting steam 
cylinder. 

The pumps are of ordinary construction. 
Tho inlet may be from either side, and the dis- 
charge is into the upper channel by a float- 
ing top. 

The valve motion for the steam cylinder 
is of the regular ‘‘ Davidson” type. In the 
trial trip of the ‘‘ Bancroft,” this pump is 
credited with excellent performance. Sev- 
eral of this type of pump of various sizes 
have been placed by the builder on the bet- 
ver Classes OL Steam yachts, and for use for 
stationary engines, the small space occu- 
pied, amongst other features, commending 
their employment. 
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Machine Shop Milling Practice—VI. 





By Horace L. ARNOLD. 





The first essential for ideal milling is ma- 
chine stability. The cutter arbor should be 
incapable of deflection or ‘‘ springing,” and 
the advance of the work toward the mill 
teeth should be absolutely uniform. 

The per tooth cut is so small a part of an 
inch, provided it is taken share and share 
alike by each tooth of the mill, that a thou- 
sandth of an inch irregularity in the feed, 
or spring in the arbor, or yield of the arbor 
housing, will make one tooth of the mill 
pass the work idle, and cause some succeed- 
ing tooth to do twice its allotted work, and 
hence install such a cycle of changes from 
the normal action of the whole machine as 
to produce a result compounded of so many 
variables, that Rankine himself would find 
difficulty in predicting the mathematical 
outcome, and the best practical man in the 
business would simply declare the truth in 
saying no one could predict the result. 

Supposing the bed to be driven at an 
absolutely unvarying rate, arbor deflection 
at once sets up a series of vibratory move- 
ments of the mills, which entirely destroys 
the uniformity of cut. 

And it may here be noted that in no 
solitary example which has come under my 
own observation is any mill arbor suitably 
supported against vibration. There are two 
cases of the mill arbor ; first, where the mill 
arbor is supported from the head-stock end 
only, as shown in the full lines in Fig. 34 
(page 2), or by both head and foot stock sup- 
ports, as shown by both full and dotted lines 
in the same figure. In a very great number 


of cases the foot-stock support is not so 
good as is shown in Fig. 34, the out 
board or foot-stock support being narrowed 
down to the fraction of an inch diameter of 
a taper center at the greatest area point of 
its entrance into the mi..-df¥or which the 





center is designed to support. In either 
case there is a sudden weakening of the 
support of the mill M, Fig. 34, at the 
points Rk, R1, which is most unfavorable to 
stability. This reduction isalways very great. 
In the heaviest milling I have so far seen 
it is from 5} journal diameter to about 
3+’ or something less for the arbor diam- 
eter, that is to say, from a stability factor 
of 30.25 to 10.47, or from 1 down to }, at 
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VERTICAL AIR Pump OF THE U. 8. 


the head-stock end of the arbor, and at the 
foot-stock end the arbor journal in the foot 
or tail spindle was only 2’, making the re- 
duction at that end from 30.25 to 4, or 
from 1 to less than }. Were we to design 
any other piece of work for stable rotation, 
we would, of course, have no such small 
sections to take the heaviest strains. Fancy 
a train of rolling-mill rolls necked down 
outside the housings in such a manner. On 
the contrary, the most inexperienced de- 
signer would keep his roll section outside 
of the housings at least equal to the journal 
diameter within the housings; in practice, as 
[hardly need say, the diameter of the small- 
est part of the roll outside of the housing is 
always much greater than the journal diam- 
eter in the working sections. Hence, I 
think it safe to say that the universal prac- 
tice is entirely wrong so far as arbor sup- 
port goes. In all cases the reduction of 


diameter at R and R' is very great, and, 
until the whole present practice of mill 
making and mill arbor using is changed in 
a manner which now appears impossible, 
or at least commercially impossible, even a 
fair approach to stability of mill arbor sup- 
port seems impossible, because increase of 
mill diameter costs a great deal of money 
per inch, and mills are now regarded as 
quite costly enough to make their economical 
use doubtful in many cases. And for this 
reason we are not soon likely to know what 
the result would be if mill arbors were pro- 
portioned for stability. Say the mill spin- 
dle journal is 5’’ diameter in the journal, 
and the mill arbor were to be made a solid 
out board extension of the spindle 10’ 
diameter, with a foot-stock journal still 
solid on the end, of 5” diameter again. 
Here would be fair rolling-mill proportions 
for stability, and when the designer pre- 
sented his estimate for the cost of a gang of 
mills to fit his 10’’ arbor, the customer 
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would undoubtedly prefer to imperil the 
stability of his mill support rather than that 
of his bank account, and the stability design 
would be shelved, and the customary small 
arbor and mills go into the job. There can be 
little doubt, however, that the practical or 
shop results of the use of such a proportion 
of mill arbor diameter to spindle journal 
diameter would be very gratifying in every 
way, and should we ever see such a vast 
variation from the best present practice, it 
might even prove economical by the test of 
the prime cost book. At all events, it seems 
mechanically certain that we cannot look 
for any such thing as stable mill support 
with the present proportions, and it cer- 
tainly seems of little use to augment the 
diameter of milling machine spindles while 
they are to drive mill arbors of only 4 or 
} the section of the spindle journals. 

With the radial or end mili this reduction 


at R, Fig. 34, may or may not be present; 
in the best common practice it is not pres- 
ent. The mill body is screwed directly to 
the greatly enlarged spindle nose, and all 
possible stability to be gained from a one- 
end support is had. The radial mill cannot 
have a double-end support, but it is prob- 
ably far better supported for the work it 
has to do than is the equivalent axial mill, 
because the radial mill has only a very 
small part of the pressure to sustain that 
falls on an axial mill covering the same 
width of cut. 

To secure a uniform advance of the work 
table toward the cutters is a matter of great 
difficulty, and the screw in some form has 
been almost universally adopted as the most 
suitable mechanical device for this purpose, 
though not in all cases, and not in some 
very successful examples. Whether the 
screw shall be long and the nut short, or 
both screw and nut of the same length, or 
the screw very short and the nut the whole 
length of the bed, are questions answered 
differently by different milling machine 
makers. The Pratt & Whitney Company 
have, in their latest work, adopted the long 
nut and short screw first introduced, so far 
as I know, many years since at Colt’s Armory 
by Mr. Root, long dead, who was in his day 
a very able and progressive mechanic. 

Mr. F. A. Pratt kindly gave me his per- 
sonal recollections of the development of 
milling machine feed mechanisms, as follows: 

‘**Mr. E. K. Root, president for years of 
the Colt Arms Co., Hartford, Conn., was 
one of the finest mechanics I ever met, as 
well as a man of great business ability, and 
he had also a great general knowledge of 
things, and was very original as well as 
very sound in his applications of his re- 
markable store of information to the practi- 
cal development of means and processes in 
the armory. I admired him greatly, and 
used to pass all of the time I could with 
him; I saw him not only in the armory, 
where I was, at the time of which I speak, 
employed, but often went to his house 
evenings ; his conversation was most in- 
structive to a young mechanic, such as I 
was at that time, and everything he did 
was a success so far as I can remember. He 
was a practical machinist himself, a native 
of Connecticut, and before he was at Colt’s 
Armory he was for a long time at Collins- 
ville, where he brought the ax manufact- 
uring business toa point of great success. 
He died, I think, at the age of 68, about 
1862. It was Mr. Root who first applied 
to the milling machine table the feed which 
we call here the ‘short drive’—a short 
screw of very large diameter, lying under 
the milling machine table, and working in a 
partial long nut, or concave spiral rack, 
longer than the longest feed-table travel, 
which was cut out of the solid in the mid- 
dle of the under side of the feed table. I 
do not know that this device of a very long 
partial nut and a very large short screw 
had ever been used as a driving mechanism 
previously ; it may have been, or it may 
have been original with Mr. Root. I do 
not remember now ever having heard it 
mentioned except in connection with Mr. 
Root’s name. The first milling machine 
having this work-table drive was made at 
Colt’s Armory from Mr. Root’s designs in 
1853 or 1854. Before that time the armory 
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milling machines were made, all of them, I 
think, by Robins & Lawrence, of Windsor, 
Vermont. There may have been some made 
at the Springfield, Mass., armory, but I 
think all the Springfield machines were 
Robins & Lawrence build. The Chicopee 
Company (the Ames Company, at Chicopee 
Falls) built some, but I think later than the 
time I speak of, though I am not very sure ; 
this was forty years ago, and I cannot be 
very positive about things so far back. 
The Robins & Lawrence milling machine 
table was driven, if I remember correctly, 
by a feed cone belt from the belt spindle 
down to a worm shaft cone below; this 
worm shaft worm drove a horizontal worm 
gear on a vertical worm gear shaft, and the 
vertical worm gear shaft reached up, and 
had on its top end a small bevel pinion 
which drove a large bevel gear on a hort- 
zontal pinion shaft under the work table, 
and the pinion on this shaft worked in a 
rack on the under side of the work table ; 
the large bevel gear on the pinion shaft was 
on the head stock side of the table, and at 
the foot-stock side the rack pinion shaft had 
a hand crank, by which the workman could 
run the work table back after the ‘knock 
off’ had put the worm gear out of gear 
with the worm at the end of the mill cut. 
All milling machines up to the time of Mr. 
Root’s introduction of the ‘short drive’ in 
1852 or 1853, I cannot be sure which, had 
rack and pinion driven work tables, I think. 
I remember the Root machine perfectly; I 
did the planing on some of the first ma- 
chines, which were built at Colt’s Armory 
in 1854. There was a great deal of doubt 
among the hands about the successful use 
of a screw for driving a milling machine 
table; it was thought it would give a 
slow return by hand, which would greatly 
affect the output of the machine. Those 
who held this opinion did not stop to think 
of the very small proportion relatively of 
the time gf the hand return action of the 
table, made either by the rack and pinion or 
the screw, to the time used in taking the 
work out of the fixture and putting it in, 
and making the mill cut. The machines 
were a success from the first, and were so 
great an improvement over the Robins & 
Lawrence that the latter went out of manu- 
facture almost immediately, though they had 
been previously considered beyond improve- 
ment both here and in England, the Enfield 
Armory being wholly equipped with the 
Robins & Lawrence machines, as well as all 
the armories in the United States. The 
spiral concave rack was cut out of the solid 
in the screw-cutting lathe with a boring 
bar, and the large short screw, about 6” 
diameter, 8” or 10” long, square thread, 
about #” or 1” pitch, was driven directly by 
a worm driving a worm gear cut out of the 
solid on the short screw, and, of course, 
this worm gear had to besmaller in diameter 
than the bottom of the screw thread ; this 
makes the power applied at a smaller radius 
than that at which the work is taken off, 
and gives rise to a good deal of friction, 
which is, however, not of much account 
when the cut is light and the feed is slow. 
The screw is held stationary against end 
motion by shoulders against its journal 
bearings, and the whole arrangement was 
very simple, strong and effective ; and the 
very large wearing surface offered by the 
coarse pitch screw threads made this drive 
durable, as the lubrication was constant 
from the lower side of the screw running in 
an oil cellar. That was the end of the rack 
and pinion feed in milling machines, but 
still the Root short drive never came into 
extensive use. It is still in use at Colt’s, 
and Mr. Cook, in his machine shop in Colt’s 
Armory, still builds machines of the original 
pattern. I believed the small, long screw 
and a nut of ordinary length fully as good 
as the short drive, and less open to the 
charge of needless friction; and when we 
went to Lincoln’s in 1854—Mr. Whitney and 
myself—we at once began the manufacture 
of machine tools, all of which I designed. 
The Lincoln shops were mainly foundry at 
that time; they made one machine tool, a 
medium-sized planer; they made some 
punching presses, and a very great many 
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molasses ‘ gates,’ or faucets. There in 1855 
I brought out the first long screw table feed 
for a milling machine (screw about 14’ di- 
ameter) and that machine has been only 
very slightly altered since. It was and is 
known as the ‘Lincoln miller,’ and we 
have built, I think, over 5,000 of them, and 
avery large number have been built from 
the same design by other parties.” In re- 
ply toa question, Mr. Pratt further said: 
‘‘Yes, for a time the ‘ Pheenix’ machine 
tools—the Lincoln shops were known as the 
‘ Phoenix ’"—were the leading small tools of 
this country, perhaps for six or eight years 
or so; then we began for ourselves, Mr. 
Whitney and myself, and from that time 
the ‘Phcenix’ tools declined in popularity, 
and now they are running mainly on foundry 
work again, I think, same as they were 
when we first went to Lincoln’s.” 

Again answering, Mr. Pratt said: ‘‘Yes, 
we have adopted the Root ‘short drive’ in 
our heaviest milling machines; so far there 
is no ideal drive for a heavy milling machine 
work table. The drive should be perfectly 
smooth, very powerful, and absolutely rigid, 
with no ‘backlash’ or looseness of parts 
whatever. The work is very severe, no mat- 
ter which way the mills are run. We puta 
ball-bearing thrust collar at the ends of the 
short screw to relieve the friction; that 
helps, but the square thread cannot have 
its lost motion taken up by any adjustment 
yet brought out, that is, taken up perfectly, 
so that there is absolutely no lost motion. 
With a heavy machine, if the cut is heavy 
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then the work-table ad- 
vance is, I think, very 
nearly uniform with the 
work fed with the mill 
rotation, but with a light 
cut, where the work on 
the feed mechanism is less, 
the table advance is not 
likely to be so invariable. 
If the short screw is used 
the power must either be 
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(same as Professor Sweet in your issue of 
December 21, 1893) both the driving pinions 
being themselves worm driven ; one pinion 
is rigidly connected with its worm gear 
driver, while the other is friction driven by 
its worm gear driver, and this friction-con- 
nected worm gear is given a faster motion 
than the rigidly connected worm gear, 80 
that the friction connection gives a constant 
over feed, and the rigidly connected pinion 
acts as a holdback against this over feed, 
thus theoretically taking out all lost motion 
or ‘backlash’ in the table-driving train.” 

It may be interesting to note that Mr. Pratt 
also showed me a letter from a foreign cor- 
respondent, stating that an application for 
a German patent on a table drive was to be 
opposed on the ground of publicity given 
by Professor Sweet’s ‘‘drive” suggestions 
in the AMERICAN Macuinist of December 
21st, mentioned in other places in this article. 

The analogy between the Root short mill- 
ing machine drive, and the well-known Sell- 
ers’ planer table drive is at once noticeable; 
but, as is well known, the Sellers’ planer 























applied ata circumference 
of smaller radius than the 
radius of work delivery, 
or we must extend the 
screw shaft beyond the 
extreme limit of table 
travel, which is very awk- 
ward, and must then put 
a wheel on this shaft, 
which stands above the 
work table, if we are go- 
ing to have a screw driver 
of any good size, which is 
more awkward still. The 
problem has not yet had a 
perfectly satisfactory solu- 
tion.” 

Mr. Pratt further said: ‘There have 
been two noteworthy efforts made to over- 
come the ‘backlash’ in any train of mechan- 
ism ; one is shown in the patent of Hugo 
Bilgram, No. 289,607, December 4, 1883, 
and the other is that of A. T. Gifford, 
patented November 17, 1885. Bilgram’s 
idea is to use for a table drive in two direc- 
tions, two totally independent trains of 
gearing which are alternately driven by the 
same belt, the belt being shifted from one 
to the other of the driving pulleys, which are 
the initial driving members of each train, 
at the end of each stroke; the result of this 
arrangement is that the ¢d/e train of gear- 
ing is driven by the working train from its 
Jinal to its initial member, and hence when 
the idle train is made the driving train all 
of its teeth are already in contact on its 
driving side, and hence no jar due to slack 
in gearing can occur at the moment of re- 
versal of table motion direction. Gifford’s 
arrangement is intended specially for mill- 
ing machines, and his idea is to drive with a 
rack and pinion on each side of the table 
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Fig. 36 


MacuHINE Soop MiLuina Practice.—See page 1. 


drive is not without end shake, and can- 
not be adjusted readily, if at all. 

There seems to be no way to make any 
screw or any rack and pinion drive exactly 
suitable for the milling machine. If the 
long screw and long nut (nut and screw of 
same length, this length somewhat in excess 
of the extreme length of table travel) are 
employed, then the wear of the nut and 
screw can be kept so nearly uniform for the 
whole length of both that the pitch of each 
will be kept the same by wear, then by di- 
viding either the screw or the nut in the 
middle and introducing a means of varying 
the total length of either, the slack or lost 
motion may be taken up; not, however, in 
such a manner as to perfectly preserve the 
original wearing surfaces; but even in this 
case the drive must be located far below the 
top of the work table to give an adequate 
size of driver for the screw. Any form or 


modification of rack and pinion drive is 
open to the fault of lost motion through 
wear, and the strain on the drive due to act- 
ual work is so great as to make it extreme- 
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ly undesirable to add to it by any retarding 
device applied to the table; such a device 
is often applied to small milling machines 
and is extremely useful and efficient. A very 
late and very satisfactory (in operation) de 
vice of this class is shown in Fig. 35, which 
is an “impressionist” sketch from actual) 
practice, which I saw in a large shop wher 
everything is supposed to be of the best 
and which was exhibited with a satisfactio 
which at once convinced me that it ove: 
came what had been a real difficulty and ar 
noyance. I did not take any measurements 
as I had no desire to express the surprise | 
felt, but the wrought-iron bell crank and th: 
globe weight of cast-iron were proportione: 
about as I have giyen them in Fig. 35, an: 
it is evident the weight must resist the en 
tire labor of the cut with an additional ma 
gin for overcoming friction, to be of any 
use. I was informed that a heavy spring 
had been tried without benefit. The su 
perintendent of the job, who was designer 
of this noticeable effect, himself said it was 
‘not very pretty but it did the work.” I 
was in use on several machines, 4 or 5, | 
think, with light cuts, and improved both 
the output and quality of the work. 

Fig. 36 shows the Root short-drive details 
as applied to the Pratt & Whitney No. 7 
slabbing machine, or double-head milling 
machine. The first driver shown is the 
worm «a at the bottom, 5’ diameter, 1 
pitch, which drives the worm gear 2 of 
26 teeth, which carries the 15-tooth, 4 pitch 
pinion, which drives the 23-tooth, 4 pitch 
gear ¢ fast on the short screw. This pinion 
is, of course, 6}'’ outside diameter, which 
would make the diameter of the screw prob 
ably 74”. 

This drive has the very great construc 
tion advantage of being capable of a mid 
way location in the machine, and also leaves 
the ends of the work table free from all pro 
jections or attachments of any sort. It is 
not so cheap, perhaps, as a large long screw 
and a short nut, and it would seem that its 
liabilities to wear are no less than those of a 
long screw with a short full circumference 
nut. The grand fault with any arrange 
ment of the screw lies, as has already been 
fully pointed out in the columns of the 
AMERICAN MACHINIST by others, in the fact 
that unequal wear of a screw cannot be 
taken up by any rigid arrangement of nut 
adjustment, because with a screw of un 
equal dimensions at different points of its 
length a nut which fits in the small places 
will not pass the large places; a recent 
writer also gave a method of reducing a 
worn screw throughout to its smallest sec 
tion, so that a nut could again be made to 
fit it, and Professor Sweet gave an ‘‘impres 
sionist” bit of protoplasmic design, which 
may develop yet unattained virtues, if two 
racks and two pinions can be depended upon 
to wear uniformly when dividing a task be 
tween them. The work-table drives of other 
large milling machines will be noticed here 
after. The problem is important as well as 


extremely interesting. 
———+ep- ___ 


The very general conclusion that boiler 
explosions almost invariably come about 
from neglect, ought to go further than it 
does in the direction of preventing them 
Public opinion has relegated the drift pin t 
disuse, and the question of material is 
pretty thoroughly settled in favor of the 
best. Neglect is the one thing that seems 
to trouble boilers to-day. It is discouraging 
to the conscientious boiler-maker to find his 
work destroyed for the want of cleaning 
and reasonable care ; not only discouraging 
but damaging to his business. Failing 
keep boilers clean, failure to have them 
properly inspected, and, above all, failure to 
put them in charge of competent men, aré 
responsible for the great majority of boiler 
explosions. This last named cause is thé 
most comprehensive because in the main it 
includes the others. Imagine the boilers 0! 
a transatlantic steamer in the sole charge of 
the firemen, and very similar conditions ov 
smaller scale can be found all over th: 
country. 


——-<>e—___ 
The Wurtemberg State railways are ex 
perimenting with petroleum engines. 













b 


D 

















FEBRUARY 22, 1894 


The Van Norman Bench Lathe. 





The accompanying engravings illustrate 
sn improved bench lathe designed by Mr. 
Chas. E. Van Norman, of the Waltham 
Watch Tool Company, Springfield, Mass., 
which company builds the lathe. 

The lathe is so arranged that, in addition 
to the ordinary work usually done upon 
such a lathe, it can readily be used for all 
kinds of milling, except spirals, which lat- 
ter are not, however, much used or called 
for in the class of work for which the ma- 
chine is intended. The lathe is made with 
bed 28", 30” or 82’ long, and will swing 
7;' over the bed. Split chucks will take 
wire from smallest sizes to 2}, clear through 
spindle. 

At Fig. 1 the lathe is shown in its plainest 
and simplest form, and, as will be seen, it 
is in essentials about as such lathes are 
usually made. Both head and foot-stocks 
clamp to the bed by cams. 

The live spindle and bearings are of steel, 
hardened and ground, the main bearing 
being made with two tapers—5° and 45°. 
Split chucks of standard dimensions are used, 
and the larger flange of the cone pulley is 
drilled for an index pin. 

Fig. 2 shows the lathe as arranged for 
screw-cutting, which is accomplished in 
the usual manner for lathes of this class. 
The rest here shown has a graduated swivel 
between the slides and hardened collars for 
the traverse screws; graduations for screws 
reading to .001’. The upper slide has a 
movement of 4'’ and the lower one 5’. 

The top of this slide is so arranged as to 
make it convenient for firmly attaching a 
vise or other fixture used for milling, as 
shown in Figs. 3 and 4 where the same rest 
is used. 

At the end of the lathe a piece is cast 
onto the bed extending to the base of the 
pedestal as shown, to which it is also 
solidly cast. Tothefront face of this 
piece is fitted the knee shown, which 
has a vertical traverse of 4'', and can 
be securely clamped in any position 
by the capstan head screw shown at 
the back. The head-stock is reversed 
upon the bed for this work, the cone 
pulley on the countershaft being out- 
side the bearings, and so arranged as 
to be readily reversed also. 

The vise has also a swivel base grad 
uated, jaws3’ wide and opening 1.3". 

At Fig. 4an index milling attach- 
ment isshown in place of the vise, 
this attachment being so arranged 
that the index spindle can be set at 
any desired angle in either the hori- 
zontal or vertical plane. 

The same split chucks can be used 
in its spindle for holding work to be 
milled, and by means of the various 
adjustments, taper work, angular 
cutters, spur and bevel gears up to 6” 
diameter are readily cut. 

The lathe is also provided with a 
grinding attachment when desired, 
and, thus equipped, constitutes a 
very considerable machine-shop out- 
fit within itself, and is especially val 
usable where tool and similar work 
of the finest grade is to be done. 


——. <> 
safes and Vaults Built of Plates 
Cannot be Made Burglar proof. 


By BURGLAR. 





INCLUSIVE RESULTS OF 
BANK ROBBERY. 
According to general belief there 
has long been a controversy between 
tue expert cracksman and the manufacturers 
{ the ordinary square safesand vaults which 
so widely used throughout the banking 
ind safe deposit institutions of the world. 
inthe progress of this so-called controversy 
the general idea has long existed that some 
imes the square safe maker and sometimes 
e safe cracker has been victorious. 
This idea has now become wholly ex- 
ploded, because facts which have come to 
‘ght show that the square safe maker has 
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always been the under dog, and that at the 
present day he is so badly beaten that he 
cannot but admit the fact and be truthful. 
Why has the public been so long deceived 
in regard to the real facts? Because the 
safe maker has been able to make bankers 
and others believe that after evéry opening 
of a safe the construction is so changed 
by the manufacturers as to render the new 
safe absolutely impregnable. But actual 
recorded results show that just as soon as 
possible after this supposed invincible struct- 
ure has been put out the expert cracks- 
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As every one knows, the constructions are 
built of iron and steel plates bolted together 
in various ways. The platesare from 4 to 1 
inch in thickness, those of steel being hard- 
ened. The doors are built up in the same 
manner and differ only in form, some being 
square and some round. 

It is not necessary to go into the details of 
the many ways that the burglar can operate 
and successfully open all these constructions. 
Three general methods are followed: First, 


drilling ; second, tearing apart ; third, blow- 
ing. 


The first method is perfectly practi 
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man comes along and proves its utter worth. 
lessness, and this same operation has now 
been repeated so many times that it needs 
no argument in its support. 

These square safes, as ordinarily built by 
the various manufacturers, are all alike so 
far asthe principle of construction is con- 
cerned, and the variations that exist have 
no value as burglar-proof factors, but 
simply as giving the different makers the 
opportunity to have a name in the market. 
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cable and easy. The second requires a few 
good cold chisels, wedges and a sledge. 
The third method now supersedes all others 
because of its celerity and certainty. 

Now, the pith of this whole matter, so 
far as regards the supposed controversy be- 
tween the square safe maker and the expert 
cracksman, is just here—the burglar has 
been working to develop that ‘‘ kit” which 
will enable him to perform his work in the 
quickest manner. Ile has not cared what 
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improvements were made in safes, because 
he has always known that he could success- 
fully operate upon and open them. And 
the square safe maker has known this to be 
the fact, but has been powerless to prevent it. 

From the somewhat lengthy operation of 
drilling or stripping the safe plate by plate, 
where a few hours’ hard work was re- 
quired, the cracksman now resorts almost 
entirely to blowing, and reduces the time to 
practically a few minutes. No construction 
built up of plates can be now made which 
will withstand the tearing and racking 
effect of the powerful explosive agents so 
widely known and used. The square safe 
maker is absolutely at the mercy of the 
cracksman who is dealing blow after blow 
without mercy, but with much profit to 
himself. 

Does any one ask why the truth has not 
been generally known before? The plain 
answer is, because few have taken the 
trouble to investigate the matter carefully, 
accepting either a ‘‘say so,” or a temptingly 
low price. When the subject is investi- 
gated, the truth has been profited by. 

Within the past three months there have 
been four successful bank robberies in this 
country, netting the cracksmen $50,000. 
In each case the safe opened was of the 
ordinary construction, in each case all the 
money was taken, and in no case have the 
burglars been captured. 

The most recent and important burglary 
will be referred to: The bank building is 
situated on the principal corner of the bus- 
iness portion of the town, virtually sur- 
rounded by other buildings, stores, hotel, 
etc. 





Coming into town, presumably on a train 
arriving at 1.45 A. M., the burglars first 
broke open two blacksmith shops, and pro- 
cured a few necessary implements—cold 
chisels, sledges and monkey-wrench. They 
then proceeded to the front door 
of the bank, and pried it open. 

The bank vault is in the corner 
opposite the front door, and the burg- 
lars proceeded at once to open the 
iron doors. The combination knob 
of the outer vault door was pulled 
off with a powerful screw lever, and 
then the spindle and lock knocked 
off with a punch. The bolts were 
then thrown by the handle on the 
outside. The inner vault doors were 
opened by blowing the lock off with 
some explosive. Inside the vault the 
burglars found a safe of the follow- 
ing description: It measured outside 
about 3 feet high, 22 inches wide and 
22 inches deep. The sides, top, bot- 
tom and back were 4 inches thick; 
the front and outer door were 44 
inches thick. It was built of 5-ply 
laminated steel plates throughout. 
The outer door was guarded by time 
and combination locks. Inside, at 
the bottom, was a so-called burglar 
chest, occupying about 2 of the in- 
terior. It was built throughout toa 
thickness of 3 inches of 5-ply lami- 
nated steel plates. Its door was 
guarded by a combination lock. The 
whole construction was built in 1889, 
and was warranted to be 
proof. 

Slewing this safe around slightly, 
the burglars begun the operation of 
opening it with the tools, implements 
and explosives of their own particu- 
lar kit. They selected the center of 
the upper edge of the door for the 
commencement. At this point they 
drove a small wedge to open the 
joint slightly. The entire joint be- 
tween door and jamb was now covered 
with putty, except at the place where the 
wedge had been driven. Here a cup or 
well of putty was made, and into it 
liquid nitro-glycerine was poured, which 
ran into the safe and around the space 
between the door and jamb. A detonat- 
ing cap was then applied at the point 
where the explosive ran in, and presuma- 
bly some sort of cover was used over the 
safe to deaden the noise of explosion. The 
detonating cap was fired either with a time 


burglar- 
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fuse or electric battery, and set off the 


nitro glycerine. As the result of the ex- 
plosion, the outer door of the safe was 
torn out bodily, and blown against the wall 
of the vault, making a considerable indenta- 
tion. 

The plates of the door were torn apart, 
and badly frayed around the edge, and the 
bolt work and bolt frame on the inside 
completely stripped off, as were the com- 
bination and time locks. The plates of the 
jamb around the door were also frayed and 
forced apart by the ex- , 
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Feed-water Heaters and 


Purifiers. 


The Cochrane 





The outline engravings presented here- 
with show the construction of different 
forms of the Cochrane feed water heaters, 
purifiers, etc., as recently improved and 
now made at the Harrison Safety Boiler 
Works, Germantown Junction, Philadel- 
phia. In all these various forms of heaters, 


the condensed exhaust is utilized, it being 
previously 


cleared of oil by a separato 
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drip from separator and the overflow, also 
interior water seal for the water supply 
pipe. 

Fig. 2 shows the arrangement of the feed- 
water heaters and purifiers, which are of the 
same general design as the feed-water 
heater, but of larger storage and settling 
capacity, with larger tray surfaces, and 
provided with a lower shelf for holding 
coke, hay or other material to give addi 
tiona! depositing surface, and with suitable 
openings for handling such material. 


Exreust Outlet 
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plan shown by Fig. 4. These heaters are 
built for pressure, though they can be 
operated as open heaters when the heating 
system is not in use. Briefly, the system is 
as follows: : 

The different exhausts from pumps, en 
gines, etc., are collected in one pipe, and 
passed into the heater through the separator 
which extracts all oil or grease. The boiler 
feed water is first taken care of—the cold 
water needed to supplement the returns 
absorbing the required amount of exhaust 

steam. The surplus ex- 
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do away with the main fact devel- 
oped, viz., the square safe maker is 
finally forced into the corner of de- 
feat, from which there is no turning, 
no escape. 7 

One of the directors of the bank, 
who personally bought the safe, 
stated that it was the best square safe 
he could find, that it was warranted 
burglar-proof, and not being burglar- 
proof, nothing else in the State of 
Illinois is safe. The application of 
his statement extends throughout this 
country, and the world, and is 
summed up in a few words : The very 
best so-called burglar-proof square 
safe has been opened inside of two 
hours, and there is not one such safe 
in existence to-day that is any 
stronger. To go farther, they cannot be 
made burglar-proof. All of our safety de- 
posit vaults are worthless, and every insti- 
tution using such constructions is at the 
mercy of the expert cracksman, whenever 
the opportunity arrives for him to strike 
his blow. 


le 


Preliminary notice has been given that 
the spring meeting of the American Society 
of Mechanical Engineers will probably be 
held at Montreal, Can., June 4th. 
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which forms part of the heater. There are 
no tubes, and yet the water is purified so 
far as possible at the heat to which it is 
raised. 

Fig. 1 illustrates the construction details 
of the feed-water heaters; which, built of 
cast metal, are equipped with an efficent 
oil and grease separator, trays for sub- 
dividing the incoming cold water, float with 
lever connection to balanced regulating 
valve controlling the water supply, over- 
flow, skimmer, hood, and water seals for the 
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Tue CocHRANE FEED-WATER HEATERS AND PURIFIERS. 


Fig. 3 shows how either the heaters used 
for heating only, or feed-water heaters and 
purifiers may be connected to the exhaust. 
One way is to pass all of the exhaust 
through the heater. The other is to draw 
from the main line, venting back by a small 
pipe to this line, which prevents air lodg- 
ing, and provides for the escape of the 
liberated gases. 

The Cochrane special feed-water heaters 
and receivers, adapted for heating systems 
using exhaust steam, are constructed on the 
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feet long, 15 feet 6 inches beam, and 
their loaded draught 5 feet 4 inches 
No. 93 is the only one ordered to be 
fitted with twin screws. She his 
three cylinder triple expansion en- 
gines of 2,000 horse-power, supplied 
withsteam by two Thornycroft water- 
tube boilers. The vessel is armed 
with three 3-pounder guns, and fitted 
with three 18 inch torpedo tubes. 
The Engineer (London). 
BE 

We receive a good many inquiries 
as to the evaporative efficiency of oil. 
In our issue of January 25th, 
made note of a Bradley burner in use 
at Bayonne, N. J., since then we 
have seen a letter from the engineer, 
Mr. Geo. O. Hodgson, in which he 
gives as the result of a test the evapora 
tion of 17.34 pounds of water per pound of 
oil, the boiler working beyond its rated 
capacity. The boiler is 5 feet diameter, 16 
feet long, with 80 38-inch tubes. 

——_+ ae —__——_ 

Stranger—‘‘ What a cheerless, dreary, «: 
pressing looking building that is.” Native 
—‘*Oh, that’s only a school. Do you like 
fine architecture?’ Stranger —‘‘I do.” 
Native—‘‘ Then wait till you see our new 
jail.”"—Good News. 
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Fesruary 22, 1894 
Graphical Solution of Cubic Equations. 


By GEORGE B. GRANT. 

The solution or finding of the roots of a 
cubic equation is a frequent operation in 
practical mathematics, and at its best it is a 
blind and tedious process. Treatises on 
algebra have a confusion of rules and 
theorems which many have studied, few 
have understood, and still fewer can apply 
to practical cases; and, while we have 
Cardan’s complicated process when only one 
of the roots is real, and the auxiliary trigo- 
nometrical method when the roots are all 
real, the best reliance is still the cut and 
try method of substitution. We must sub- 
stitute numbers at random for the variable 
until we happen to find but a small error, 
and can then work the result out as closely 
as we please by approximation. The fol- 
lowing graphical method may be novel, and 
it is certainly useful. It will give all the 
roots of any cubic equation to an approxi- 
mation of within about a hundredth of an 
inch of the truth. 

Draw a cubic parabola, (! O C, Fig. 1, 
for which the distance A Bis always equal 
to the cube of the distance 0 A, and which 
can be quickly drawn in by points with the 
aid of acommon table of cubes. If there 
is much work to be done this curve should 
be drawn in ink, on bristol board, and then 
the operation of finding any root can be 
performed in pencil and erased. 

Now, take any cubic equation 

zs oe aur 4 ba oh c= 0, 
and compute the three distances 


oP=-% 
3 


ON 


Sta = = 4, 
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As in Fig. 1, lay off the distance O P, and 
draw a line through P parallel to the axis 
Y Y. Lay off the distance O ©, then the 
distance VS, all three as computed ; then 
lay off S 7 equal to unity, and draw the 
line M 7’. 

When, asin the case chosen for illustra- 
tion, there are three roots, this line WV 7’ 
will cut the parabola at three points, X,, 
X, and X,, and the required three roots are 
the distances P, X,, P, X,, and P, Xs. 

When, as illustrated by Fig. 2, there is 
but one real root, the line will cut the curve 
at but one point, and the distance P, X, is 
the root. 

Sometimes there is a pair of equal roots 
and in such cases the line m ¢ will touch the 
curve at the point 2, z,, Fig. 2, and cut it 
at v,. Mathematically considered, a point 
of tangency is a double point, so that there 
are two roots coinciding in the distance 2, 
ly P; Py. The distance x, ps; is the third 
root. 

When we meet with the case of three 
equal roots the line M 7’ will coincide with 
the axis X NX, and the three roots will coin- 
cide in the distance O P, for the point of in- 
flexion at O is a triple point. 

To save the trouble of drawing the second 
branch O C' of the curve, lay off O M' 
uqual to O M and O P! O P and draw 
the broken line 1/' 7" parallel to the line 
M7. The distance X, P, will be the same 
as the third root Y, P;, as illustrated by 
Fig. 1. 

As an example take the equation 

x3 + 1.65 2? — .3094 2 — .2352 = 0, 
ind compute the distances 0 P = + .55, 
O M = — .26, and MS = +-1.21, 
ind lay them off as shown of full size by 
Fig. 1. The three roots are P, X, = + .41, 


P, X, = — .82, and P, X, = — 1.77, the 
true roots being -+- .42, — .32, and — 1.75. 


Another example, illustrated by Fig. 2, is 
the equation 2? — 2 z*? +2 r—1 = 0, for 
which O P = — .67, O M +- .26, and 
VS = —.67, the single root ?, X, measur- 
ing + .99, while its true value is +- 1. 

Even when the roots are required with 
greater accuracy this method is of great as- 
sistance to fix the first approximation. 

When it happens that the second term of 
the equation is absent, the equation being 
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z§+t+-b x + ¢ = 0, we have the computa- 
tion greatly simplified, for then a = 0, and 
O P=0, while O VW = —cand MS=— 2. 
Any complete equation can be transformed 
a, 

3 

but it is quite as easy to compute the dis- 
tances as directed. 

The same rule and curve can be used for 
solving any equation of the second degree, 
but as the ordinary process is very simple 
there is no occasion for its use. Given the 


into this form by substituting z = x — 


equation 2? — .6 ze — .5 = 0 we multiply it 
by zand get the cubic equation 2° — .5 2? 
| | 
| 
| I, le 
‘ | 
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Example: 
xv'—2x°42x—1-0 


One root measures + .99 
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— 57%+0 0, from which 0 P = —. 17, 
OM=-+ .09and MS + .58, and then 
drawing the line as directed it intersects 
the curve and gives the three roots 7 = 0, 
= + {, 

—_ 

A correspondent of Engineering argues 
that for forced blast under fire bars the jet 
is not worth considering in comparison with 
a Sturtevant or Roots blower. He says Sir 
William Siemens used forced draft under 
fire bars 21 years ago, and after careful ex- 
periments found the annular nozzle the best 
arrangement of jet. 


z=—.65,andz 
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LETTERS FROM PRACTICAL MEN, 





Computing Change Gears, 
Editor American Machinist: 

Referring to the change-gear discussion, 
if the ratio of the threads of the lead screw 
8, and the threads of the screws to be cut 
14, be written in the fractional form , and 
reduced to its lowest terms 4, there are no 
fractional multipliers, and a// of the com- 
binations that will cut the thread are ob- 
tained by multiplying both terms of the 
fraction by integers 4, 5, 6, etc., as below: 

4 5 6 7 8 
4 16 20 _ 24 28 _ 32 _ 

23 #383 42 49 56 

9 10 11 12 3 14 
386 — 40 44 48 _ §2 56 
638 TW £7 8&4 M1 98 
EXPERT. 
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‘ 
, etc. 


Strength of Beams, 
Kditor American Machinist : 

In an article on the ‘‘ Strength of Beams,” 
in the AMERICAN MACHINIST, January 4, 
1894, Mr. Mackintosh attempts to show that 
Prof. Mansfield Merriman, and consequently 
with him such menas R. H. Thurston, Gustave 
Lange, Weisbach, etc., err in the absolute 
proof they and all sufficient authorities give 
that the neutral axis of all beams of what- 
ever material passes through the cénter of 
gravity of the section. It is to be regretted 
that Mr. Mackintosh’s error has not been 
pointed out. In the article referred to, the 
stresses induced in the fibers of the cross- 
section are confused with the ability of 
those fibers to withstand the stresses when 


AB=0.A43 





PRxrample: 


v4 1.65x2°—.3094x2—.2352-0 
PX, BX, PX 


Three roots measure +.41,—.32,—1. 
| 


. 
bed 


truc +.42,—.32,—1. 
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Fig. 1, 





oF CuBIC EQUATIONS. 

pressed beyond the elastic limit to the ulti- 
mate strength of the material. The com- 
pressive strength of a material might bea 
million times as great as the tensile strength, 
but that would not affect one iota the 
strains produced in any fibers by any stress 
within the elastic limit, and it is only with 
in the elastic limit of materials that the 
formule for the strength of beams obtain. 
A fundamental law is that the horizontal 
stresses in a strained section are propor- 
tional to their distances from the neutral 
axis, provided the elastic limit of the ma- 
terial be not exceeded. Then, from Merri- 





man’s ‘‘ Mechanics of Materials,” edition of 
1885, page 39, if 
S = unit stress on fibers most remote from 


y 


. S . 
neutral surface at distance ¢, ~-= unit 


stress at distance unity. 7. 


—2= unit stress at distance z, and 
S . 

« 2 = total stress on any fiber of area 
r 


a, and the sum of all these total stresses, 


S 1 8a2 
such as” a z or XY ““* equals the alge- 
c C 
braic sum of all horizontal stresses, and 
: : : i 
since the beam is in equilibrium, > 


az= 





i ERIE, AIR 
0. Sand ¢ being constants S a z = 0, which 
it is shown in elementary mechanics is true 
only when z is the distance to a line passing 
through the center of gravity of the section. 
S is the actual unit stress produced, and 
primarily has nothing whatever to do with 
the compressive or tensile strength of the 
fiber. But having made certain the correct- 
ness of the formula, known values for this 
unit stress S can be assumed for different 
materials safely within the elastic limit, 
and the proportions designed so that this ~ 
safe limit is never exceeded. Take Pro- 
fessor Merriman’s beam of cast iron. Ac- 
cording to Mr. Mackintosh, the neutral 
axis passes through « 49 inches each way 
from the remotest fiber. Since he takes the 


ele & 


formula W=8 7 to be true, he must 


agree that the stresses are proportional to 
the distances of the fibers from the neutral 
axis, for this equation depends directly 
upon that fact. Thenif there is a unit stress 
of S pounds along the upper layer most re- 
mote from the assumed neutral axis, a like 
unit stress occurs in the lower layer 12” 
long. And Mr. Mackintosh can keep on 
adding layers to top and bottom until the 
section is complete. But if the assumed 
neutral axis were correct, the sum of the 
stresses in the lower layers from 7%" to 9” 
from the assumed neutral axis would be 
twelve times as great as the sum of the 
stresses in upper layers from 7}" to 9” from 
the assumed neutral axis, and these layers 
would not be in equilibrium while the re- 
maining layers would be in equilibrium, 
which is obviously contrary to any possible 
case. 

Mr. Mackintosh should confine himself to 
the formule given by such good authority 
as Professor Merriman. If he had occasion 
to design a cast-iron beam, and assumed the 
neutral axis midway between the top and 
bottom of the section, the beam would be 
unsafe, as is his supposed beam on which 
he puts a uniformly distributed load of 
3,360 pounds, when all good authorities 
would limit the safe load to 2,667 pounds. 
Again, Mr. Mackintosh’s method would 
make Professor Merriman’s beam good for 
19,285 pounds, distributed for compression, 
and 21,326 pounds for tension, though it is 
to be inferred from Mr. Mackintosh’s article 
that he would add these and get a safe load 
of 40,611 pounds, whereas the safe load is 
but 30,400 pounds, GEO. T. SNYDER. 

Je =: = 


Editor American Machinist : 

In your issue of January 18th, Mr. F, 
Garside criticises my article on the ‘‘Strength 
of Beams.” His first paragraph I shall have 
to pass over lightly as he does not make 
clear its application. I would say, how- 
ever, that I used the formula for the same 
purpose, with the same material, and the 
same assumed properties, as did Professor 
Merriman in the example I cited. 

Mr. Garside’s second paragraph is almost 
as vague as the first. Ile makes the unsup- 
ported statement, that to argue from in- 
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finitely thin flanges to flanges of finite thick- 
ness, is an error. Also, that toleave out the 
flange alters the character of the beam. He 
finishes the paragraph, however, by admit- 
ting, in effect, that the latter statement is 
without value and does affect the application 
of the formula. This being the case he migbt 
have saved words. 

In the third paragraph he pretends to use 
the formula he is defending, but he locates 
the neutral axis away from the center of 
gravity, thus doing the one thing for which 
I contended. It is true he tells us that the 
center of gravity is at 4.5’ and 1” respect 
ively from top and bottom. This, however, 
is not the case, for the two flanges being 
of equal breadth and equal area, the center 
of gravity is of necessity midway between 
them. 

That he is still further in error must be 
evident when it is considered that the 
flanges of Hodgkinson beams have to be 
proportioned very differently from his to 
give equal strength. 

The remainder of his letter is 
pally an argument over fers, as applied to 
beams and open girders, but they are of no 
moment in the case under discussion as the 
formula and its accepted application are the 
same for an I beam as for a latticed girder, 
and the latter is simply a beam without a 
web. 

Now, if Mr. Garside wishes to make fur- 
ther reply, I would remind him that the first 
thing to do in argument is to show the fal- 
lacy of an opponent’s reasoning. This 
should be done before new arguments are 
presented. Bearing this in mind, let him 
consider my original article and disprove 
the following deductions from the same: 

1. That Professor Merriman used the 
formula for finding the safe working strength 
of a cast-iron beam. 

2. That I used it in the same way, and 
for the same purpose in obtaining a result 
that I claimed to be wrong. 

8. That a correct formula will apply to 
latticed girders with flanges of any thick- 
ness, infinitely thin or otherwise. 

4. That in an open beam (latticed girder) 
the reactions of the two flanges against each 
other are equal. 

5. That Professor Merriman’s assumed 
strength of cast-iron, with his assumed 
factor of safety, gives equal safe working 
strength to my two flanges, each composed 
of a single layer of fibers. 

6. That 4 and 5 being correct, the neutral 
axis must be at a point which will give 
equal moments for each flange. 

7. That such neutral axis will not be at 
the center of gravity. 

If my reasoning is correct for infinitely 
thin flanges, and the neutral axis is where 
I have located it, its position would not be 
sensibly changed if the flanges were in- 
creased to a small finite thickness, say .01”, 
or even .1. I will admit, however, that 
for each addition to the thickness of the 
flanges the position of the neutral axis 
would change slightly, and its final location 
would not be where I previously placed it. 
It would at no time, however, be at the 
center of gravity, and this is the one point 
at which all my argument ts aimed, 

If Mr. Garside will refer to 
‘‘Blements of Machine Design,” eleventh 
edition, paragraph 32, he will find my pro- 
portions of flanges, for equal strength, 
pretty well confirmed. 

E. D. MackINTosH. 


princi- 


Unwin's 


Making Drill Jigs—Limit Gauges, 
Editor American Machinist : 

In your issue of January 25th is a very 
interesting article, by Barton Cruikshank, 
entitled, ‘* Device for Drill Jigs.” Allow 
me to try and show another simple method, 
which, perhaps, will be of some help in mak- 
ing correct drill jigs. The following rough 
sketch will explain how to do it: Please 
note that the steel bush fits the body of the 
screw ,);° loose, thus allowing the tool- 
maker to rap or adjust the bushing to its 
desired position. When the bushings are 
placed correctly, I would advise strapping 
the jig to the face-plate of the lathe; then 
adjust it so the bush will run true. An 
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outside indicator should be used to enable 
the workman to know that the bush is true. 
After this is done. remove the screw, and 
proceed to bore the hole to any desired size. 
This kind of work should be done on a 
lathe that has a round spindle, and that 
bores and squares straight. Several holes 
can be bored in a jig with this method to 
within .0005’. I doubt very much if this 
degree of accuracy could be obtained by 
using ‘‘ drills and counterbores.” 

I would advise to always test the jig 
before fitting in the hardened drill bushings. 
A good way is to turn plugs to fit the bored 
holes, and get your center distances or 
angles. 
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other parts which, by virtue of their own, 
have certain characteristics, all of which 
may be easily stated in feet and inches and 
fractions thereof, or degrees and minutes, 
etc., on general drawings, but all of them 
may be far from being convenient for work- 
ing purposes. 

If, for instance, the three points of a bend 
lever are located in one plane there would 
arise no difficulty in constructing the tri 
angle by simply stating the length of each 
side; however, it will occur quite frequent- 
ly that a plane cannot be passed through 
the three points, that is to say, that the 
lever will have projections or hubs, whence 
the question how to measure the lever, 
made of material, becomes of greater im- 
portance. 

Fig. 1 will afford an example of such a 
lever which, of course, is only a single 
specimen from many. On a general draw- 
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MAKING DRILL Jigs. 


Iam making for our shop a set of stand- 
ard internal cylindrical limit gauges from 
+’ to 3’ diameter, varying by sixteenths of 
an inch. The style of these limit gauges 
will be best understood by the second sketch, 
end B go in, end A not goin. Now, the 
question that arises is, how much under to 
make /3}, and how much over standard to 
make A? The work to be tested with these 
limit gauges is such pieces as are used on 
first-class machinery, where interchange- 
ability is an essential feature. I have about 
decided to make B .0005’ under, and A 
.0015” over. We believe the time has come 
when we all should work to the same 
standard for the same class of work, and, 
perhaps, through your valuable paper, some 
of your practical readers will give us a little 
information on this question. 

J. A. McGreeor. 


Errors on Drawings. 
Machinist : 


Many volumes have been written show- 
ing ‘Show to make drawings,” but it seems 
to me that an important part of ‘‘how to 
make drawings” has been neglected. It is 
not my intention to show new ways of pro- 
jecting points, lines and surfaces, but it is to 
speak about the finishing of drawings, espe- 
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ERRORS ON 


cially of giving the dimensions and such 
other things relating to them which are of 
practical value. To many draftsmen all 
this may be nothing new, but to the novice 
at the drawing board, I am confident, it will 
be of value, because often things are de- 
manded which he does not realize, and 
which he only will acquire by experience in 
the long run of hard work and much an- 
noyance. 

In designing machinery certain parts will 
receive peculiar outlines, and their dimen- 
sions are readily ascertained from the gen- 
eral drawing, especially fundamental ones, 
such as distances from the centers of ful- 
crum and rollers of levers and dimensions of 


ing it may satisfy to state that the distances 
from A to B, Bto Cand A to Care 104, 104 
and 4} inches respectively, and, further, it 
may be of importance for the draftsman to 
know that these are the correct dimensions, 
but to have a working drawing with such 
statements pass to the workshop is equal- 
ly costly to the manufacturer and embar- 


rassing to the workman, because he will have . 


to use inconvenient contrivances in order to 
lay off the required distances. To expect 
from a workingman to help himself, espe- 
cially to convert figures into other values, 
obtainable by the laws of trigonometry, is 
simply ridiculous, because he generally is 
not, nor is he expected to be, a mathema- 
tician. It is an easy matter for a draftsman 
to so place the lever on his drawing that 
either the horizontal or vertical axis may 
pass through any two points of the lever, 
respectively, and then state the proper di- 
mensions according to rectilinear co ordi- 
nates, and a lot of time and trouble is saved 
all around. 

A drawing prepared with these points 
in view will at once suggest how to place 
the lever upon the surface plate and lay off 
the distance given by means of a square 
and surface gauge. In the first case men- 
tioned, if an attempt were made to lay off 
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DRAWINGS. 


the distances with the aid of a pair of com- 
passes, a difficulty would present itself 
which would increase with the increase of 
the magnitudes of the lever, while in the 
second case this objection is eliminated at 
once. 

The difficulties spoken of before have oc- 
curred to me quite frequently, and the 
more so, as it also has taken a considerable 
amount of time to caution draftsmen with 
whom I had occasion to work against these 
errors Of statement; it therefore is not 
theory that I am preaching, but common 
every-day practice. Fig. 2 will explain, if 
language is incapable, how a drawing of a 
lever should be made. Here the horizontal 
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axis has been made to pass through the two 
points A and B of the lever, suggesting to 
so place it on the surface plate that a line 
drawn through them be parallel to the plate 
the dimensions laid off on the plate, and 
then projected by means of a square, while 
the vertical distances are easily fixed with a 
surface gauge. Another error is very often 
made on drawings of jigs. 

A drawing of a jig, in many cases, is origi 
nal work of the draftsman, and it seems 
that he will go to work with particular zea! 
to make his drawings as complete as possi 
ble, in the meantime disregarding impor 
tant facts, while detailing the minutest parts 
to the extreme. As all mechanics know, 
jigs are not made to rigid rules which do no: 
differ in any respect, but are subject to the 
conditions of the particular case, the main 
object being to produce the accurate parts 
quickly and cheaply. Upon theaccuracy de 
manded depends the construction of th: 
tool, and not upon the drawing, showing 
the radius of the rounding off of bushes 
See Fig. 3. Bushings are only rounded off 
to prevent the drill losing its cutting 
edge and have it enter the bushing easily. 
Only reflect for a minute how expensive a 
single bushing is when made to such a 
drawing, and this unnecessary expense is 
multiplied by the number of bushes. It is 
true it will pay to spend time and care when 
making a jig, but it never will pay tospend 
it in the sense mentioned. The accuracy of 
a jig is independent of the radius of the 
rounding off of bushes, or the radius of 
rounding off the edges of the general cast 
ing, or even the diameters of bosses, if they 
have no other functions to perform than to 
hold bushings, but it solely depends upon 
correct figures and the careful execution by 
the tool-maker or machinist. Leave off 
from your drawings all unnecessary fig 
ures, make them as plain as possible, take 
special care that if you were requested to 
work from them, you could do so by sim 
ply reading. 

The greatest errors on drawings are in- 
correct figures which draftsmen especially 
should avoid; of course, it is much easier 
said ‘‘to avoid” than to show a means which 
will unerringly detect such figures. Another 
source of great annoyance are figures which 
might be taken for anything we please. | 
have a drawing within my reach on which 
the dimension 14 is meant, but this very di 
mension (14) has been read as 14. 14 and 14. 
Such errors as these are not with the men 
who read them, but with the draftsmen who 
state them so on drawings. The only rea 
sons for this state of affairs can be account 
ed for in two ways, viz : (ist) Carelessness, 
and (2d) a desire to do fancy work. In the 
first case, if a man is careless, he is not fit to 
hold any position of responsibility, much 
less that of a draftsman; in the second case 
mentioned we must consider that drawings 
are not made to be framed and put on exhi 
bition where they might be admired for their 
phantastic curves and scroll work in general, 
but that working men are to handle them 
whose guide they shall be while producing 
useful work. Make your drawings plain 
the figures upon them distinct and legible, 
so that they can be read at a distance of 2 
feet from the eyes; particularly avoid writ 
ing a whole number in the same line of the 
numerator of a fraction (1'/,,), but be sure 
that the division line of the fraction be mid 
ways of the whole figure and to cover the 
denominator entirely, thus (4,;). Remem 
ber, it never will do to ‘‘slap them down,” an 
expression I have heard at times. Occ: 
sionally we, of course, cannot do as we 

please, being subject to the dictation of 
others. When this is the case it might hap 
pen that you are favored with easy solutions 
of geometrical problems, such as involutes, 
ellipses, etc, By the way, speaking of ©! 
lipses I will state one solution given to me 
—here itis: If one of two equal circles be 
connected by a link to the other and re 
volved about it, then any point of the re 
volving circle will describe an ellipse! | 
presume the /ink, connecting the two cir 
cles, has the power to render a cycloidal 
curve into an ellipse. 

E. LAWRENZ 
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Belting. 
Editor American Machinist : 

I note in the last AMERICAN MACHINIST 
your comments on Mr. Taylor’s paper on 
belting, read before the last meeting of the 
American Society of Mechanical Engineers. 
| refrained from offering any criticism of 
the paper at the time, although his conclu- 
sions differed very widely from mine, which 
[ have long since published, and which are 
the result of 50 years’ experience with 
belts, instead of 9. Mr. Taylor’s stand- 
point is, however, different from mine, as 
he deals exclusively with ‘‘shipping” or 
shifting belts, while my rules relate to those 
which run steadily in one condition or posi. 
tion, and I usually add 50 per cent. to my 
width, if the belt is to be constantly shifted, 
to meet the strain of the cis ‘nertia when 
starting the machine. 

In one point I think Mr. Taylor is in 
error. For a tension of 71 pounds on the 
belt, he allows 50 per cent. or 36 pounds on 
the pulley. My experiments show that the 
frictional strain on the pulley is about equal 
to the initial strain on the belt, or 50 per 
cent. of the double pull on both sides of 
the pulley. 
Hartford meeting of the American Society 
of Mechanical Engineers.) 

Many of the large cotton-mills in New 
England have followed my rules, and found 
them ample, and I found an illustration of 
what a belt would do a few days since, 
which beats all my rules. 

Some six years ago I was called down to 
Maine to weigh the power of a mill which 
had been growing, until it had overloaded 
the wheels. I found it to be 470 horse- 
power, driven by four small wheels, which 
had been added from time to time, and I 
advised the agent of the mill to take them 
out and put in two larger ones which would 
give 500 horse-power. This was done, but 
a few weeks since I was sent for again to 
reweigh the mill. New machinery had 
been added, and the old ‘‘ speeded up,” 
until on the new weighing it took 556 horse- 
power, and there was about 32 horse power 
of machinery standing idle. 

Now, when I first weighed the mill, I 
examined the main belt, which I found to 
be 80 inches wide, ¢ inch thick, and run- 
ning at a velocity of 3,900 per minute on 
to a pulley 5 feet diameter. I then pro- 
nounced the belt to be fully loaded, but it 
was running so quietly and easily that I 
thought it safe to go on. 

On my last visit, January 3d, I found the 
same belt still running apparently as well 
as ever, and carrying the increased load, 
which during six years had been added to 
it. This gives a velocity of 210 feet per 
minute, at which each inch in width of belt 
transmits a horse-power, and has been doing 
so safely for some years. I told the agent 
of the mill that he had better add a foot in 

width to his belt for safety, if he wanted to 
start the other machinery, and put in an- 
other wheel. There the matter stands; it 
shows that ‘‘ circumstances alter cases,” and 
that even nine years’ experience in one shop 
is not sufficient to formulate general rules 
on. SAMUEL WEBBER. 


Multiple Thread 
Screw. Py 
American Machinist : _ 
Some time ago there ap- 
peared in your valuable jour- ft 

nal a few articles on ‘‘Screw- 

cutting,” by C. W. Wright, but as he has 
not touched a case parallel to one I had to 
do with, it may not be amiss to give the 
benefit of it to the AMERICAN MACHINIST'S 
readers. 

It was required to make a hob of six mul. 
tiple worm threads, R //, with a 3” lead, 
6%? diameter. The tool available was a 20” 
lathe of a good make. It was at once impos- 
sible tocut so uncommon a thread with the 
ordinary devices for screw-cutting, so this 
is the way we did it: From castings we 
mi nade A Aand B Bof Figs.1and2. Bis 

' fitted to screw on lathe spindle; its cir- 
erence is divided into six equal parts 
rilled and taper reamed, for the recep 
f a stop pin 4. A A is a clamp or 
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strap fitted nicely, and is slipped onto and 
shoulders against Bat a’ a The drivers 
E Eare bolted and doweled onto A A, as 
shown at f/, Fig. 2; the dowel pins serve to 
get the drivers back exactly in their places, 
when it is necessary to cut other than six 
threads. As will be seen in Fig. 2 the driv- 
ers act as a guide to keep the holes in line 
with stop pin, they working easy over the 
face of BB. 

A A is now fitted with the stop pin 3, 
whose sleeve is screwed to its seat ate, dis 
held in place by the spring c. By slacking 
up bolt D, and disengaging stop pin 2, the 
strap A A may be moved around until the 
pin again engages, when the bolt VD must 
be tightened; thus proceed until the re- 
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arbor for a milling machine heavy enough 
to he provided with arbors that would carry 
this hob. Harry M. 


The Fire at Purdue University. 
Editor American Machinist : 

Referring to the account given in your 
issue of February 8th of the disastrous fire 
at Purdue University, I am moved toexpress 
briefly my most sincere hope that it was not 
in any degree due to an unwillingness or 
failure on the part of any one, either the 
architect. the trustees, or some one who 
may have furnished means for the enter- 
prise, to conform in the strictest sense to 
the principles which experience has so con- 
clusively shown must be acted upon if only 
an approximate degree of safety is to be ob- 
tained. 

I know nothing of the construction of the 
buildings, one or more, which have been 
destroyed, but the manufacturing world has 
been able to show for years past, in well- 
approved use, by far too many buildings 
such as these might have been, to warrant 
the use for such purposes of anything, 
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It is undoubtedly true, we think, that in 
the construction of such a building much 
more attention should be paid to fire proof 
construction, or to the later and more prac- 
ticable ‘‘slow-burning” construction than to 
architectural effect, though the two can be 
combined, probably, without much trouble. 
—Eb. |] 


Pasting Blue Prints to Cardboard, 
Editor Machinist . 


In regard to mounting blue prints, Ques- 
tion 68, cardboard is not stiff enough, book- 
board should be used }” or ;,” thick; this 
can be had of bookbinders. 

Wrinkles are caused by the print expand- 
ing under the moistening action of the 
paste. 

Paste used may be tlour and water boiled, 
and not very thin. Apply first to print, 
and while that is laying a few minutes to 
expand, apply to bookboard. 

If blisters appear from air being im- 
prisoned under the print, pierce them with 
a pin, and rub print down. 

Lastly, a print worth mounting is worth 

preserving, and if they are varnished 
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a ; with bleached shellac, they can be 
al {| H : washed with soap and water without 
( e injury. J.C. MATHER. 
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Mr. Davies, of Wood Green, has 

| embarked on a scheme which prom- 
Fig. 3. SLEEVE and SPINDLY jses colossal returns. He intends 
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quired threads are produced. This same 
head, as may be readily seen, can be used 
to cut multiple threads of 2, 3, 6, or 12 by 
drilling more holes in A A, and should a 
thread be required not included here, fit an 
extra piece A A to the lathe spindle, and 
drill the required number of holes in it. 
When cutting these threads I have found 
it good practice to go round the threads 
several times before getting full depth of 
thread, so that if error has crept in by the 
moving of tool, it would show when the 
starting point is reached again, and: may 
be remedied if not too great. This fur- 
nished us a very acceptable dividing head, 
with which the writer was enabled to cut 
a 6 multiple thread 43” diameter, 12” long, 
depth of tooth, .0330”, in less than four 
hours, going over the entire screw four 
times. Now, to cut the hob (after we had a 
dividing head) best, for it had to be as accu- 


either in design or construction, that could 
by any possibility be thus wiped out of 
existence at a moment’s notice aud appar- 
ently without any hope of remedy. 

In some cases it has been insisted upon 
that buildings for this kind of service should 
have a certain degree of so-called architect- 
ural elegance, but, as such things go in 
this part of the world, this has come to 
be too often only another name for com 
plicated framing and imperfectly resisting 
material, a combination which leaves little 
room for any hope of saving it in an emer- 
gency. Foraservice of the kind required 
at Purdue it would certainly seem as though 
the massive and slow-burning ‘‘timber-and- 
plank” construction would be the thing above 
all others to be considered from the first and 
put into use, and even the ‘‘iron and steel 
frame” construction, if properly guarded in 
respect of the material used in floors and in- 
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rate as possible, was the next thing to do, so 
to avoid making more than one new gear, or 
a new lead screw, this is what we did: At 
the end of head-stock we bolted Fig. 3, 
being a sleeve or bearing, // J/, to admit a 
spindle running paralle) to main spindle ; 
upon this auxiliary spindle were keyed the 
necessary change gears for driving, the 
gear F’ being the new one, and engaging 
with the gear on the cone of the lathe, thus 
transmitting the power to the screw through 
a train of four gears. We were a little 
afraid, if we had trouble at all, it would 
come from the rather long gear train, but 
we were pleased to get a very rigid and 
satisfactory job from the device. For this 
hob we were obliged to make a special 
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ternal fittings, would meet almost perfectly 
this same requirement. 

There would seem to be a bitter sarcasm 
in this destruction of any part of an engi- 
neering school outfit, especially at the very 
instant of its completion; a place where, above 
all things else, well-considered and sound 
construction should have the first place, if 
even a trace of the great fund of experience, 
which could be drawn upon, had been over- 


looked or neglected. P. BARNES. 
Pittsburgh. 
[We publish herewith a view of the 


burned building, which we had intended 
publishing with a former note upon this 
subject, but did not receive the engraving 
in time. 
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utilizing tidal energy for electric 
lighting, tramways, and railways. 
The notion is not entirely new. In 
1881, Professor Thompson pointed 
out that no fewer than twenty billion foot- 
pounds of energy were wasted each year at 
Bristol alone. One-tenth part of this energy 
would, itis stated, light the city with electric- 
ity, while one tenth part of the tidal force of 
the Severn would be sufticient to illuminate 
every city in the empire. Scientific men 
have all agreed that the only possible mode 
is to have immense reservoirs, which would 
fill at high tide and run out on the ebb into 
the tidal way through turbines. To this 
there has always been one disadvantage. 
No inventor could show a greater length of 
efficient working power than six hours 
daily. Mr. Davies claims, after an immense 
amount of thought, a deal of experiment, 
and considerable outlay, to have invented 
apparatus by which he can work turbines 
from the rise and fall of the tides every min- 
ute during the twenty-four hours, at a sav- 
ing of 400 per cent. over steam engines of 
similar power. His experiments, on a small 
scale, off the Cheshire coast, incline him to 
believe that it will speedily become an im- 
mense commercial success and an affair of 
national importance.— London Figaro, 
- EP 
The deepest boring, of which we have any 
knowledge up to the present time, is at 
Parvschowitz, in the district of Ribnik, in 
western Silesia. The depth attained is 6,568 
feet, and the diameter of the hole is only 
2.75 inches. The work has been temporarily 
stopped in order to lower especial thermom- 
eters, which have been made with great ac- 
curacy, into the hole for the 
purpose of obtaining the tem- 
perature at different depths. 
The boring will then be re- 
sumed, and it is hoped that a 
depth of 8,200 feet will be 
reached.—LRerue Scientifique. 
ee ee 


We are informed by the Secretary, Mr. 
F. H. Sipperly, that the Engineers’ Club, of 
Brooklyn, has been formed for purely edu- 
cational purposes, the proceedings of the 
meetings to consist of lectures, debates, etc., 
on matters relating to engineering. The 
meetings will be held Saturday evenings at 
8 o’clock at Johnston Building, Fulton and 
Flatbush avenues, Brooklyn, N. Y. 

-iceteillialy mcaceie 

The Page Belting Co., Concord, N. H., 
has published a World’s Fair souvenir, il- 
lustrating a number of machines 
which their belting was used. 


upon 









Communications relating to the reading columns 
should be addressed to the Editor. All other com- 
munications should be addressed : 


AMERICAN MACHINIST, 
203 BROADWAY, NEW YORK. 


PUBLISHED WEEKLY AT 
203 Broadway, New York. 


Horace B. Mriuuer, Pres’t and Bus. Manager. 
Lycuraus B. Moore, Treas. and Sec’y. 


F. F. Hemenway, Editor and Mech. Engineer. 
J. G. A, MEY=R,) ie 
Frep J. Miter, s *SS80Cates. 


Special Announcements. 

C2 Positively we will neither publish anything in 
our reading columns for pay or in consideration of 
advertising patronage. Those who wish to recommend 
ther wares to our readers can do sv as fully as they 
choose in our advertising columns, but our editorial 
opinions are not for sale. 

per Every correspondent, in order to insure atten- 
tion, should give his full name and address, not jor 
publication, but as a guarantee of good faith. 

eer" We are not engaged in procuring patent rights, 
or in selling machinery, nor have we any pet scheme 
to advance, or hobby to ride. : 

Fr" We invite correspondence from practical ma- 
chinists, engineers, inventors, draftsmen, and all those 
specially interested in the occupations we represent, 
on subjects pertaining to machinery. 

Qe Subscribers can have the mailing address of 
their paper changed as often as they desire. Send both 
old and new addresses. Those who fail to receive their 
papers promptly will please notify us at once. Date on 
wrapper denotes week with which subscription expires. 


Subscription. 
$3.00 a year in advance, postage prepaid, in the 
United States, Canada, and Mexico. | 
$4.00 a year to Other Countries, postage prepaid. 


Advertising. 
Transient, 35c. per line, each insertion. 
“ Business Specials,’’ 50c. a line. 


The American News Company, 
Publishers’ Agents, New York. 
DEALERS SUPPLIED BY 

The Albany News Company, Albany, N. Y. 
The American News Company, New York, N. Y. 
The Baltimore News Company, Baltimore, Md. 
The Brooklyn News Company, Brooklyn, N. Y. 
The Buffalo News Co., Buffalo, N. Y. 
The Central News Company, Philadelphia, Pa. 
The Cincinnati News Company, Cincinnati, Ohio. 
The Cleveland News Company, Cleveland, Ohio. 
The Colorado News Company, Denver, Colorado. 
The Detroit News Company, Detroit, Mich. 
The International News Company, New York, N. Y. 
The Minnesota News Company. St. Paul, Minn 
The Montreal News Company, Montreal, Canada. 
The National News Company, New York, N. Y. 
The Newark News Company, Newark, N. J 
The New England News Company, Boston, Mass. 
The New Orleans News Company, New Orleans, La. 
The New York News Company, New York, N. Y. 
The Northern News Company, Troy, New York. 
Tbe Omaha News Company, Omaha, Neb. 
The Pittsburgh News Company, Pittsburgh, Pa. 
The Rhode Island News Company, Providence, R. I, 
The San Francisco News Co., San Francisco, Cal. 
The South West News Company, Kansas City, Mo. 
The St. Louis News Company, St. Louis, Mo. 
The Toronto News Co., Toronto, Ontario, Canada. 
The Union News Company, New York, N. Y. 
The Washington News Company, Washington, D.C. 
The Western News Company, Chicago, Ill. 
The Williamsburgh News Co., Brooklyn, E. D.,N.Y. 
The Wisconsin News Company, Milwaukee, Wis. 


The International News Company, 
BrREAM's Bipa’s, Chancery Lane, Lonpon, E. C 
Ena., or Stefanstrasse 18, Lerpzig, GERMANY, Wil 
receive subscriptions for the AMERICAN MACHINIST, 
at 16/6 per annum, English currency, or 17 marks 
per annum, German currency, postpaid. 

Subscriptions received in Paris, France, by E. 
TerRQuEM, 31 Boulevard Hausmann, at 20 francs per 
annum, postpaid. 





Subscriptions received in Australia by W.WILLiAMs, 
17 and 21 Fink’s Buildings, Melbourne. 








NEW YORK, FEBRUARY 22, 1894. 








CONTENTS. 
PAGE, 
Vertical Air Pump of the U.S. S. **Baneroft.”. 1 
Machine Shop Milling Practice. By Horace L. 


Arnold. ee ; 
The Van Norman Bench Lathe.. 
Safes and Vaults Built of Plates Cannot be 

Made Burglar-proof. By Burglar. ...... . 3, 4 
The Cochrane Feed-water Heaters and Puri- 


fiers eh" aie eae SS PO mn | 
Graphical Solution of Cubic Equations. By 
George B. Grant........ cas kas eae (ae 
Letters from Practical Men: Computing Change 
Gears, By Expert... Strength of Beams. By 
Geo. T. Snyder, E. D. Mackintosh Making 
Drill Jigs—Limit Gauges. By J. A. McGregor 
.. Errors on Drawings. By E. Lawrenz .. 
Belting. By Samuel Webber ...Cutting a 
Multiple Thread Screw. By Harry M... The 
Fire at Purdue University. By P. Barnes.... 
Pasting Blue Prints to Cardboard, By J.C. 
Mather....... ee Qaeeekhavenaess pceruncce’ 
Cy ENG ig. 7 
Long Micrometer Screws.. ........ re rer 8 
The Right of Engineers to Meet. ............ 8 
EE ee a ace abendecee 600 sacndaes 8,9 
Questions and Answers. ..............000. 9 
NT oie on a tats habeas, ancacaennanece 9, 10 
Second Monthly Meeting of Mechanical Engi 
neers in New York......... ..... esas ah, oe 
Wire Mi Machinery Hall... nce. .c-ccccccccccccccee 1 
SESE OPE TER TE CET CT TEE ERE TOT CTT 12, 13, 14 
Machinists’ Supplies and Iron,......... ........ 14 


AMEBRICAN 


Long Micrometer Screws. 





A manufacturing concern interested in 
the use of micrometer calipers asks us why 
it is that no manufacturer is at present 
making such calipers with a screw traverse 
of more than 1”. 

There may be many reasons known to 
manufacturers of micrometers, which do 
not occur to us, but those which do occur 
to us are, it would seem, amply sufficient to 
practically limit micrometer screws to 1” 
traverse, and indeed to make them still 
shorter where circumstances will allow. 

In the first place, we naturally have to 
consider the subject from the standpoint of 
the man who makes the screw and the nut in 
which it is to work. One of the most 
essential requirements of the case is accu- 
racy of pitch, and, when this is considered, 
it is easily seen that the difficulty of keep- 
ing the total error below the allowable limit 
rapidly increases with the length of the 
screw, because if for any reason (and there 
are a number of possible reasons) the screw 
has a constant error, 7. ¢., an error which is 
uniform throughout its length, this error 
will, of course, be exactly proportioned to 
the length of the screw that is used, and, 
therefore, a screw out of true pitch by an 
amount not sufficient to be noticeable in a 
length of 1’, might have a very noticeable 
error in a length of 2'’—the total error 
being in fact just doubled. In other words, 
the total error in, say, a 2’’ micrometer screw 
would, under the conditions named, be twice 
that of a 1” screw, and this means that 
every refinement used in the making of 
these screws would have to be, as it were, 
again refined in order to keep the work 
within the allowable limit of error. Take, 
for instance, the matter of temperature; 
it is very important in cutting accurate 
screws to see to it that the screw being cut 
is, at the time it is finished, at least very 
nearly the same temperature as the lead 
screw, some little variation in this respect 
being, however, practically allowable; but 
in the case of a 2” screw, the permissible 
difference of temperature would be just one- 
half what it would be in the case of a 1” 
screw, and so on with nearly every point 
which has to be looked after in cutting such 
screws, the significance of this being that 
micrometer screws arranged to traverse 2’ 
would, if having no greater total error, cost 
considerably more than twice as much as 
1” ones cost. 

And from the standpoint of the user the 
long screws would probably be inferior, 
even if originally made as accurate. If a 
micrometer caliper were made to measure 
from 0 to 2” by having a 2” movement of 
screw, it wouldin the first place require 
that much more time be spent in merely 
turning the screw through a considerable 
distance preparatory to measuring some- 
thing, than would be required with a con- 
venient sliding movement of the anvil of 
1”; or, better still perhaps, two microm- 
eters, one to measure from 0 to 1”, the other 
from 1” to 2”, to say nothing of the fact 
that with the former plan a micrometer far 
too heavy and clumsy would necessarily 
have to be used for measuring the smaller 
sizes, say up to 4, which in many lines of 
work might constitute by far the greater 
portion of the measurements to be made. 

This idle winding of the screw from one 
to the other of widely variant sizes would, 
of course, increase the wear of the screw 
and nut throughout the length of both, 
aside from the greater relative local wear of 
screw, which would take place when most 
of the measuring was done on small sizes, 
this local wear being still further increased 
by the fact that a practical length of thread 
in the nut for a 2” screw would probably 
not be much greater than for a 1” screw, a 
relatively short nut tending to increase 
local wear of the screw. 

It is found also that there is usually in 
the act of measuring some deviation of the 
screw from its true central position within 
the nut. This is not usually sufficient to 
appreciably affect the accuracy of the 
measurement, unless the screw projects a 
considerable distance, in which latter case 
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it prevents true parallelism between the 
contact surfaces. 

The considerations mentioned, besides 
others not mentioned, lead those who make 
screws for measuring operations to make 
them short, and to depend upon a shifting 
or rather movable base for securing the de- 
sired range in any one machine or tool. 

This was clearly shown in the bench 
measuring machines exhibited at Chicago; 
all of these having quite short traverse of 
the micrometer screws, and various means 
of establishing a new base at intervals pro- 
portioned to the screw movement; that for 
the German machine, by J. E. Reinecker, 
being by standard end measure jpieces or 
bars, to be placed between the contact 
surfaces; for the Pratt & Whitney machine, 
a steel bar, with standard reference lines, 
read by microscope; and in the Brown & 
Sharpe machine, a finely graduated scale 
read by the same means, both the last-named 
machines being suited tothe use of standard 
end measure pieces also if desired. 
———_——————— 

The Right of Engineers to Meet. 

One who signs himself ‘‘Engineer” writes 
to The Railroad Gazette a letter the gist of 
which is a complaint that the monthly meet- 
ings of engineers for the discussion of tech- 
nical subjects are not made official and the 
proceedings published in the volumes regu- 
larly issued by the society. Speaking of 
members so situated as to be able to attend 
meetings only occasionally or not at all, he 
says: ‘‘They are, however, interested in its 
doings, and if deprived of the privilege of 
reading verbatim reports of the meetings 
they will eventually object to the proposed 
practice of ‘unofficial’ meetings of members.” 

It is just possible, we suppose, that there 
might be members of the A. 8. M. E. who 
might object to such meetings, but what 
possible ground there could be for any such 
objection it would be impossible to con- 
ceive. 

It is well understood that the house of the 
society in New York is open at all times 
for the use of members, and that its library 
is public. Any member is at liberty to go 
there at any time, and may, if he chooses, 
meet other members there, and they may 
discuss matters of mutual interest, no obli- 
gation resting upon them or upon the so- 
ciety to prepare a report of what may be 
said, and to distribute that report to mem- 
bers who for any reason are not present. 

The meetings which have been started 
are nothing more than a plan by which 
members may exercise this privilege ina 
systematic manner. There is no organiza- 
tion of these members who take part in 
the privilege ; no list of members, and no 
dues or expense of any kind. A few tech- 
nical papers have joined in paying the cost 
of a stenographic report of the meetings, 
primarily for their own use, and one mani- 
folded copy of this report is kept on file for 
future reference if needed. 

Our report of the first meeting, published 
in issues of 18th and 25th of January, was a 
full and complete report of all that was 
said in relation to the subject under discus- 
sion, and we think it perfectly safe to say 
that all that is of interest pertaining to what 
takes place at these meetings will be pub- 
lished, and will be accessible to any one 
who cares to read it at a cost of, say, 12 to 
25 cents, so long as those who take part in 
the meetings consent to such reports being 
made and published. 

If monthly meetings were held by the A. 
S. M. E., and the proceedings of these 
meetings made a part of the annual volume 
of transactions, it would very much increase 
expenses and perhaps make another increase 
of dues necessary ; while at the same time 
any number of members who chose to do so 
might still meet by agreement to discuss 
matters of interest tothem. If these mem- 
bers lived in the neighborhood of New York 
they might meet at the society’s house, so 
long as the society did not object, and if it 
did object they might meet elsewhere, and 
in either case we utterly fail to see how any 

one would be defrauded of any right what- 
ever. On the contrary, we think that so 








long as members, meeting thus, allowed 
their spoken words to be stenographically 
reported and published by technical jour 
nals, all engineers should consider them 
selves favored in the matter. 

Itis just possible that it might be advisab | 
for the A.S. M. E. to organize and official); 
conduct monthly meetings of its members, 
not only in New York, but in other centers 
where members could conveniently ge 
together. A proposition to hold such meet 
ings would probably bring out many sound 
reasons both for and against it, but whether 
the society may or ever does hold suc 
meetings or not does not in the least-affect 
the right of members to get together at any 
convenient time or place for the discussion 
of any subjects they may choose to discuss 

ome 

As was to be expected, the report of the 
special committee of the House of Repre 
sentatives appointed to investigate the mat 
ter of premiums paid for excess speed in 
new naval vessels, has found nothing to con- 
demn in connection, except the methods and 
evident purpose of the man who seems to 
have been mainly responsible for the resolu- 
tion calling for the investigation. Very 
few of those who know much of such mat 
ters have doubted that the money spent in 
speed premiums has been honestly and well 
expended. 


—- © ape 





Benjamin Eastwood, machinist and 
founder, Paterson, N. J., is to manufacture 
for the Safety Vapor Engine Co., 16 Murray 
street, New York, the engine illustrated in 
our issue of October 5, 1893. 


——-- -<poe — 
Literary Notes. 


A HAND-BOOK ON THE STEAM ENGINE, with 
especial reference to small and medium-sized 
engines. For use of engine makers, mechanical 
drattsmen, engmeering students. and users ot 
steam power. 6y Herman Haeder, Civil Engi 
neer, English edition re-edited by the author 
from the second German edition, and translated 
with considerable additions and alterations, by 
H. H. P. Powles, Assoc. Memb. Inst. C. E., 
M. I. M. E. 





In this work the proportioning of different 
parts of the steam engine is considered from 
a practical standpoint; the theoretical part 
is treated very briefly, and only a very few 
formulas are given. The main and valuable 
feature of the book is found in the numer- 
ous tables giving the dimensions of details 
of different classes of simple and compound 
steam engines accompanied by suitable il- 
lustrations. These dimensions have been 
obtained from actual practice, many of them 
having been furnished by engine builders. 
This gives the book the character of a note- 
book, in which the results of observations 
and experience have been carefully and 
systematically tabulated. Although we do 
not advocate designing engines without 
carefully computing the strength of parts, 
and considering the design of each piece, a 
book of this kind is extremely valuable for 
a comparison of the computed results with 
existing designs, which will either inspire 
confidence, or cause further investigation. 
The book refers to English practice, and to 
prominent designs found on the continent 
of Europe. It is carefully edited, and bears 
evidence of reliability. We can recommend 
it to engineers, draftsmen, and all interested 
in the design of steam engines. It is sold 
by D. Van Nostrand Company, 23 Murray and 
27 Warren streets, New York. Price, $3. 





MINERAL RESOURCES OF 
STATES CALENDAR YEAR 
T. Day, Chief of Division of 
and Technology. Published by the Departme! 
of the Interior, United states Geoiogical sul 
vey. J. W. Powell, Director. Price, 50 cents. 


THE UNITED 
1882. By David 
Mining statistics 


This volume shows the progress made in 
the development of the mineral resources of 
the United States in 1892. The statistical 
tables of previous years are carried forward 
from former reports of the series, of which 
this is the ninth. The book is divided b) 
mineral topics which take the place of chap- 
ters. These are so arranged as to bring 
kindred subjects together. The work is 
the result of a censusconducted by the prin 
cipal experts in each subject. Their names 
are usually given at the head of the articles 
which they contribute. The Bureau of Sta- 
tistics of the Treasury Department is cred- 
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ited with all the statistics of imports and 
exports. 

In the summary given on page 1 we find 
the following: 

‘‘Totals.—The values given below for the 
various mineral products are those most 
commonly used in the trade. For the metals 
values are usually represented delivered at 
some prominent trade center. For the oth- 
ers ‘spot’ values are taken, 7. ¢., aboard cars 
at the mine and in the condition in which 
the materials first become articles of sale. 
Summing these values it is seen that the 
total value is $685,377,383. This is the high- 
est value the mineral products have ever 
aggregated. It represents a still greater ag- 
gregate of quantities, for prices ruled lower 
than in 1891. With the prices in 1891 the 
total value would have exceeded $700,000, - 
000. The effect of low prices will be felt in 
reduced production in 1893, although the 
several items concerning the production 
during the first six months of 1893 do not 
show as great a reduction as would natural- 
ly be expected.” After this follows the 
production of iron and steel, iron ore, pre- 
cious metals, copper, lead, etc., and mis- 
cellaneous materials. The articles by 
experts treating on the resources and pro- 
duction of minerals and their allied indus- 
tries in the United States, are valuable and 
reliable to all interested in subjects of this 
kind, and contain information which cannot 
be as easily obtained from any other source. 

Remittances for the work should be made 
by postal note (not stamps) and should be 
addressed to the Director United States 
Geological Survey, Washington, D. C. 


PS ELONS and) 
(juss NSWERS. 


Questions of general interest relating to subjects dis- 
cussed in our columns will receive attention in this 
department. The writer's name and address should 
always accompany the question. Neither correct initials 
nor location will be published when there is a request to 
that effect. If questions are enclosed with a business 
communication, they should be written on a separate 
sheet. 




















(86) G., Ansonia, Conn., writes: I would 
like to learn mechanical drawing. Are there 
any books published suitable for the use of 
beginners? There are none in this town. 
A.—The papers treating on practical draw- 
ing, published in our columns, will, we be- 
lieve, answer your purpose. We can furnish 
these at any time desired. 


(87) R. G., Philadelphia, Pa., writes: 
Kindly inform me if a horse can drag a 
bushel of wheat along an ordinary road, the 
length of rope between horse and wheat be- 
ing 100 feet long? A.—Yes. You have 
probably heard of an old theory that as the 
distance between the load and horse is in- 
creased the power of the horse is decreased. 
This is a fallacy. 


(88) C. F. D., Charlotte, N. C., writes: 
Please answer the following question: What 
is the rule for finding the diameter uf a pis- 
ton of a given area, either in whole or frac- 
tional parts of an inch? A.—Divide the 
area in square inches of the piston by the 
decimal .7854. and extract the square root of 
the product, the result will be the diameter 
in inches of the piston. 


(89) J. M., Tina, Mo., asks: 1. Is there 
any attachment for a lathe for lengthening 
it out so that it will take in longer work 
than the bed provides for? A.—No. Doing 
this is a makeshift operation. 2. Where 
can I get a cheap second-hand screw cut- 
ting lathe about 20” swing and 8 feet be- 
tween centers? A.—Write to advertisers of 
second-hand machine tools. 


(90) C. E. P., Paterson, N. J., writes: 
Please answer the following questions: 1. 
Will a strong brine have an injurious effect 
on a zinc lining of a tank? A.—No. 2. Can 
soft iron be permanently magnetized? A.— 
No. 38. Please give a description of ice ma- 
chines and their operations) A.—See our 
issues of May 29, June 5, 26, July 10, and 
August 14, 1890. 


(91) W. M., Dover, N. J., writes: Kind- 
ly inform me as to whether there is a tool 
in use for boring large cylinders without 
removing them from their beds. My friend 
claims it isdone. I have never heard of it 
before in my experience. A.—We presume 
you refer to re-boring cylinders. Boring 
bars specially rigged up for this purpose 
have been in use for years. They are used 
for any diameter of cylinder. 
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(92) C. P., Brooklyn, N. Y., asks: What 
horse power will be required to drive 
twelve 14 inch lathes and four Brown & 
Sharpe universal milling machines? A.— 
A 14inch lathe driven to its full capacity 
may require 2 horse power. But it is not 
likely that all the lathes will be driven to 
their full capacity at the same time, hence 
10 horse- power for driving the twelve lathes 
will probably be a fair estimate. We can- 
not give the horse power required for the 
milling machines, as you do not give their 
size. However, by writing to the makers 
you will obtain reliable information. 


(98) C. L. A., Holyoke, Mass., writes: 
Please inform me of the relative efficiencies 
of bevel gears, spur gears and belts used as 
mediums for the transmission of power. A.— 
There are comparatively few records of ex- 
periments made to determine these efficien- 
cies, and there are so many conditions which 
will have an important influence on them 
that it is impossible to answer your ques- 
tion with any great degree of accuracy. 
Under favorable working conditions we 
should give the following estimates: For 
the efficiensy of belts about .97; for spur 
wheels, .92, and for bevel wheels about .82 
and upwards, 


(94) A. B., New Orleans, La., writes: I 
have a tank which receives the water due to 
condensation ; the steam pressure is some- 
times as high as 75 to 80 pounds. I want to 
pump this water and steam into the boiler, 
but the pump which I have gives me trouble 
in keeping it packed, and in other ways. 
Please inform me through your columns 
what kind of pump is best adapted for this 
purpose? A.— Nearly all - manufacturers 
make a special pump for the purpose. These 
pumps are usually operated by a hollow 
float in the tank and by means of interme- 
diate connections. When the float rises the 
pump is started and the speed is regulated 
according to the quantity of water flowing 
into the tank. The pump slows down as 
the supply of water drops off, and when it 
ceases the pump stops entirely. By writ- 
ing to any one of the prominent manu- 
facturers of pumps you will undoubtedly 
get one that will answer your purpose, and 
work satisfactorily. 


(95) E. H. H., Moro, Ill., writes: I 
ordered a set of boiler tubes 23 diameter, 
16 feet long, from a hardware house. I cut 
each into three pieces of equal lengths. 
After getting them in my boiler I find them 
too hard to work, the bead will break off 
all around. I sent them back to the hard- 
ware house, and was informed that I should 
anneal them. I think that they should be 
annealed in the factory, as I am of the 
opinion that I cannot anneal them properly 
in the open air, and they should be annealed 
in a furnace in the tube factory. Please 
state whether I am right or wrong. A.—If 
your order called for annealed tubes. and 
the dealer sent you another kind, he should 
replace them by the kind ordered. If the 
order did not call for annealed tubes, you 
will have to anneal them, or pay for having 
it done. Although it is best to anneal the 
tubes in a furnace, you can, for the purpose 
of expanding the tubes, heat the ends in a 
blacksmith’s fire, and let them cool slowly 
in lime. 


(96) W. S., New York, writes: Kindly 
inform me how Ican get employment in 
the drawing room asanapprentice? I have 
studied drawing for two years. Wherever 
I have applied for a job I am told that I[ 
could not be employed unless lam a com- 
petent draftsman, one who can design any 
machine. Now, how can I become com- 
petent if I do not get a chance to work and 
study under an experienced master of draw- 
ing? A.—Mechanical drawing in itself is 
not a very difficult science to learn, and 
does not require for teachers eminent men 
of genius, as the word ‘' master” seems to 
imply. Draftsmen must be familiar with a 
far wider range of knowledge than simply 
that of mechanical drawing; they must 
have a fair knowledge of the various 
branches of mathematics, and it cannot 
be expected that these will be taught 
in a drawing room, although you may 
learn how to apply mathematics to every- 
day practice. Draftsmen should also be 
men of observation, and have considera- 
ble practical experience. In our opinion, 
the best place for observation, and to gain 
experience, is in the shop. We _ should 
therefore advise you to take a position 
as apprentice in a machine shop, continue 
your studies in the evenings and you will 
eventually obtain a position in a drawing 
room. If you do not like the idea of 
working in the machine shop there is 
another course left for you to pursue, and 
that is, take a course of engineering in a 
technical school. 

(97) M. B. P., Durango, Colo., writes: 
We have a dispute in regard to the burst- 
ing of a pulley. Its dimensions are; Diam- 
eter, 5 feet; face, 104 inches; rim, & inch 
thick; shaft bore, 2,;% inches; revolutions 
per minute, 450 It is a split pulley, and 
was used for driving a dynamo. The pul- 
ley was placed on a countershaft, and broke 
on each side of the joint close to the arms 
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of the pulley. The rim bolts are § inch 
diameter, two to each joint The two bolts 
were also broken square in two. The coun 
tershaft was driven by a 10’’x16’ engine 
running at the rate of 210 revolutions per 
minute Please state the cause of the acci 
dent. A.—It is difficult to state, with any 
degree of certainty, the cause of the acci- 
dent, without an examination of the plant. 
From the data you have given. we should 
say that the accident was due to the high 
speed of the pulley. The circumference of 
a pulley 5 feet diameter is 15.7 feet, and 
when making 450 revolutions per minute, 
the speed at the circumference will be 15 7 
X 450 = 7 065 feet per minute. which is too 
great in ordinary practice The general 
rule is not to allow the speed at the cir 
cumference to exceed a mile per minute, or, 
at most, 6,000 feet per minute. We are 
aware that in some cases, when pulleys had 
been made, and material selected with ex- 
traordinary care, that this speed has been 
exceeded without any disastrous results, 
but in ordinary practice it is dangerous to 
exceed the limit of speed, as stated above. 
Summing up briefly, we should say that the 
primary cause was high speed. 


(98) W. 8., Reading, Pa, writes: Kindly 
let me know through your paper how to 
make a thermostat regulator rod and valve 
lever for an incubator to control the heat at 
103 degrees. The lamp is so situated that 
its flne passes upward through the machine 
and through the radiator, at which point it 
is to have an opening in the flue through 
which the hot air from the lamp is diverted 
into a galvanized iron radiator covering the 
entire top of the egg chamber. After cir- 
culating through the radiator the air is to 
pass upward and out through the pipes at 
the end of the machine, thus equalizing the 
heat everywhere in the egg chamber. The 
regulator is to be a thermostat rod and a 
valve Jever for opening and closing the 
valve on top of the lamp flue and obstruct 
the curreat of hot air, forcing it into the 
radiator as above described. When the 
temperature in the egg chamber reaches the 
desired degree the thermostat is to lift the 
valve from the top of the lamp flue and al 
low the heat to escape from the heater. A. 
—There are several kinds of thermostats 
made, but our experience in this line is lim- 
ited, and we do not care to recommend any 
particular construction. The simplest kind 
consists of a bar composed of two metals, 
say steel and copper, having different de- 
grees of expansion under the same tempera- 
ture. This bar when fixed into position is 
made by simple mechanical means to open 
the valve. Another form of thermostat is 
made to break an electric current, and thus 
move an armature that controls the valve or 
damper. Another form consists of a bal- 
anced thermometer that, under the move- 
ments of mercury in a tube pivoted in the 
center in a horizontal position, will rise or 
fall and thus control the damper. The 
manner of attaching the thermostat will de- 
pend on the construction of machine. 


(99) W. S. W., Reading, Pa., writes: 
Please instruct me through your columns 
what is meant by the term ‘‘radius of gyra- 
tion” in calculating the strength of columns 
for compression? Please make your reply 
as simple as possible, as I cannot see the 
application of the term. A.—In the com- 
putation of the strength of columns, the term 
radius of gyration refers to the area of 
the cross section of the column. Before a 
column is subjected to flexure, all cross- 
section perpendicular to its axis will be 
parallel; after flexure these cross sections 
will not be parallel. These sections are 
supposed to turn about their neutral axis, 
Now, suppose the area of the cross section 
to be divided into a number of smaller and 
equal areas, or, in short elementary areas, 
then each of these areas will offer a resist 
ance to flexure. To find the total resistance 
of all the elementary areas, involves the 
computation of the moment of inertia; this 
is found by multiplying each elementary 
area by the square of its distance from the 
neutral axis of the section, and adding all 
these products. the sum will be the moment 
of inertia of the surface or section. Now, 
dividing the moment of inertia by the area 
of the cross section, and finding the square 
root of the quotient, we obtain the radius of 
gyration. If J denotes the moment of 
inertia, A the area of the cross section of 
the column, and 7 the radius of gyration, 
we have 

Fd / 
A 


Arfszil, 
a well-known relation between J and r. 


(100) G. B. T., Chelsea, Mass., writes: 
Kindly publish a formula for ascertaining 
the proper thickness of plates in a stand- 
pipe 100 feet high and 40 feet in diameter ; 
the courses are 5 feet wide. A —The thick- 
ness of plates will depend on the quality of 
the material used, and the kind of riveted 
joint adopted. Assuming that the longi 
tudinal seams are lap joints double-riveted, 
and that the material is iron whose ultimate 
tensile strength is 45,000 pounds per square 


which gives us 
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inch, and adopting a factor of safety of 24 
for the riveted joint, we may allow a safe 
stress of 12,600 pounds per square inch of 
the iron For finding the thickness of any 
course of the stand-pipe, the following 
formula is used: 





ode Ais 
12,600 ‘ 
in which P = pressure per square inch, R 


= inner radius in inches of stand-pipe, and 
7 = thickness of metal in inches. The 
pressure P at the bottom of the pipe is 
found by multiplying the height of the 
stand pipe in feet by the weight of a col- 
umn of water 1 foot high and 1 inch square; 
the weight of this column is .434 pound. 
Hence the pressure at the bottom of the 
pipe will be 100 x .434 = 43 4 pounds per 
square inch Substituting this pressure for 
Pin the formula, we have for the thickness 
of the lower course : 
¢ 9 
43 4 x 240 _ 7 — 0.826 inch. 
12,600 
The pressure on the next course is due toa 
column of water 95 feet high, hence the 
pressure per square inch will be .434 x 95 
= 41 23 pounds. Substituting this pressure 
for P in the formula, we have: 
or oO 
41.23 X 240 _ 7 — 0.785 inch 
12,600 
for the thickness of the second course. The 
pressure per square inch in the third course 
is due to a column of water 90 feet high, 
hence the pressure in this course will be 
.434 x 90 — 39 06 pounds per square inch, 
and the thickness of this course will have to 
be: 
QC yr VO 
we XS . 701 ee, 
12 600 
In a similar way the thicknesses of the other 
courses can be found, or we mav employ a 
much simpler way. It will be noticed that 
the difference in thickness as computed 
above i: .041 inch, and since the depths of 
the courses are equal, the thickness of each 
course will be 041 inch less than the pre- 
ceding one. The thicknesses of the courses 
near the top of the stand-pipe are deter- 
mined by practical considerations; these 
courses must be thick enough for calking. 
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Aluminum. 





In ‘‘The Mineral Resources of the United 
States,” some information about aluminum 
is given, which, while not new, may not be 
generally known: In weight wrought iron 
is 2.9 times heavier, while structural woods 
are about one-third as heavy; a cubic inch 
of aluminum weighs 0.092 of a pound. Its 
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ability to resist corrosion is one of its 
valuable properties. Aluminum is scarcely 
affected by sea water, and is practically un- 
affected by steam or hot water. The best 
polish for it is said to be, stearic acid, one 
part; fuller’s earth, four parts ; and rotten 
stone, six parts, by weight. The whole is 
powdered very finely, and run through a 
bolting cloth sieve. It is known as ‘‘almeta 
polish.” Ordinary brass polish will answer 
fairly well. In spinning or turning alumi- 
num plenty of oil should be used. The 
tensile strength of aluminum is about the 
same as cast-iron of equal section, and about 
the same as of steel of equal weight. 
Some of the solders that have been used 
for aluminum are, tin, 1,000 grains, lead, 
50 grains; tin, 1,000 grains, zinc, 50 grains; 
tin, 900 grains, copper, 100 grains, bismuth, 
2 to 8 grains; tin, 1,000 grains, nickel, 10 
to 15 grains. 

eam 
Second Monthly Meeting of Mechanical 

Engineers in New York. 











According to previously announced pro- 
gramme, members and friends of the A. 8. 
M. E. met at the society’s house the evening 
of the 14th inst. There was a good attend- 
ance; in fact, the auditorium was comforta- 
bly filled. 

After some little consideration of pecun- 
iary matters connected with the meetings 
—duting which it was stated by the Chair- 
man of the Committee (Mr. Forney) that two 
gentlemen (whom he did not name) had each 
given $50 to defray expenses for the pres- 
ent—Professor John E. Sweet, of Syracuse, 
was introduced, and spoke as follows: 

Mr. Chairman and Fellow Members : 

If I rightly caliper the aim the promoters 
of this monthly-meeting scheme had in view 
in selecting some one member to open the 
discussion, it was with a view of having 
that individual discuss something of inter- 
est, or say something that shall inspire others 
to discuss it ; and the object of the discus- 
sion is for the exchange of thought, the 
advancement of our engineering knowledge 
and practice, or the Leralding of our me- 
chanical achievements as a sort of mutual 
admiration society in disguise. 

After all that was said about the modern 
steam engine at the previous meeting, there 
is but little of interest left for me to say, 
and my only hope lies in saying something 
that will strike flashes of inspiration from 
others. There are two ways to promote 
discussion; one to say something the listen- 
ers like to hear, whereat many are ready to 
add their hearty endorsement, and the other 
to say what they do not like to hear, which 
will bring up as many to refute the asser- 
tions. 

Assuming that you will all agree that the 
latter plan is likely to make things more 
lively, yourcommittee may well congratulate 
itself in having selected for this pur- 
pose one whose proverbial modesty entitles 
him to the privilege of ridiculing the past, 
finding fault with the present, and criticis 
ing the future; besides abusing the frater- 
nity in general. 

In considering the present let us review 
the past, and, trusting you will allow me, I 
will go back to the first step in the stairway 
of my interest in steam engineering—the 
exhibition of the Royal Agricultural So- 
ciety, at Battersey Park, in London, 1862, 
or 81 years before the Columbian Exhibition 
at Chicago. 

I remembered that there was alot of port- 
able engines there and so turned back to 
some printed letters written home at that 
time and find this paragraph: ‘‘But one still 
greater feature than all was the almost in- 
credible number of portable steam engines, 
83 different ones, all with steam up and go- 
ing at the same time and driving threshing 
machines, straw-cutters, grist-mills, tile and 
brick machines, etc. Six or seven were 
traction engines.” 

To this I might add something about 
steam plowing, which was then and still is 
successfully practiced in England, and the 
steam-road rollers which were common, but 
Ido not call up this subject to show how 
we outstrip all other nations (in following 
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in their footsteps), but to call attention to 
this branch of steam engineering (which has 
not been thus far considered), and to de- 
scribe one of the many things I saw at Chi- 
cago which excited my liveliest admiration. 

A traction engine (not of the largest size) 
built somewhere in Ohio, well invented, not 
very well designed, frivolous in some of its 
details and deplorable in workmanship, was 
harnessed to a five ton load of pig-iron piled 
on a stone-boat. The engine hauled that 
around over the dry ground with as much 
indifference as if it had been so many pigs 
of pork. It went down into the canal, wal- 
lowed around like a sea-lion and out up a 
bank where one would not expect to see a 
team draw up a wagon. It was driven up 
to a railroad track where the ties had been 
blocked up until the tops of the rails were 
two feet above the level. The engine 
mounted this obstruction diagonally, first 
one forward wheel then the other, then al- 
ternately the back wheels in like manner, 
running along over the ties and turning off 
diagonally as it had mounted; in fact, per- 
formed the feat precisely as an elephant 
would have done and with like ease and in- 
difference. 

I was so astounded at this exhibition, so 
elated to see the justifiable pride shine out 
of the builder’s countenance, that I did not 
stop to consider then, as I hesitate to ques- 
tion now, whether it would not have been 
better to build the engine with less of the 
spirit of a gymnast and more in line of 
durability in its legitimate work. Allowing 
the thing to be worth doing, the man who 
did it is never likely to receive half the 
credit he deserves. When the means are 
compared with the end, the builders of sta- 
tionary engines and locomotives may take 
off their hats to the builders of traction en- 
gines and call them brothers. 

As the Cornish pumping engine set the 
pace in steam economy for half a century, 
so the Cardiff trial of portable engines, 20 
years ago, set the mark so high that small 
engines of no kind have as yet in this coun- 
try approached it. Compound portables 
have long been common in England though 
they have not yet appeared here. 

To go back to the same year 62, the year 
of the second London Exhibition, my mem- 
ory does not even picture the steam engine 
exhibit, but I remember Mr. Porter ex- 
hibited a rapid running engine, and pat- 
ented, introduced and promoted the manu- 
facture of the Richards indicator. 

The next step on the exhibition ladder 
was the Paris Exposition of 1867. At that 
exhibition two engines of mark beyond all 
others set their hands upon the industrial 
world and have held them there for a gen- 
eration—the Corliss engine from the parent 
works at Providence and the Porter-Allen, 
built by Whitworth. While the Porter- 
Allen was admired and the maker’s name 
commanded respect, it was too novel, un- 
tried, or for some reason did not take root 
in Europe. The Corliss engine, new to the 
Continent, was admired for its silver jacket, 
polished bonnets and general trousseau, 
ridiculed for its complexity, but understood 
by the leading engineers of Europe. Al- 
though Mr. Corliss had no Continental 
patents, it was taken up by three or four of 
the leading manufacturers and royalties 
paid the same as if he had held patents. 
Honorable deeds certainly, and if they have 
been reciprocated in like manner to the least 
extent the fact is not generally known. In 
plain English, if any American has paid a 
foreigner royalty on an unpatented inven- 
tion some of his friends should make it 
known. 

While the natural sons of neither of these 
engines (the Corliss and the Porter-Allen) 
were shown at Chicago, what Chordal desig- 
nated the ‘‘ Hyphen-Corliss” and what may 
be styled the Fitz-Porter engines were too 
numerous to escape attention ; in fact, they 
constituted the bulk of that wonderful col- 
lection in Machinery Hall. It may be true, 
and likely is, that there were high-speed 
engines built before the Porter-Allen engine, 
but it is one that still lives, and, I fancy, 
one that has suffered least by changes and 
modifications, certainly, least of any in looks; 











it is the respected parent of a numerous 
group of sons and daughters-in-law that I 
shall speak of later. 

Mounting the third step of our experi- 
ence, the Centennial. While compound en- 
gines were quite common in Europe and on 
the sea, and Adamson had, I think, built 
his quadruple, none were shown at Phila- 
delphia; in fact, our own engineers did not 
believe in them, and while the single-cylin- 
der engine has been transformed into many 
shapes, it had then reached a pretty high 
state of completeness. The Buckeye en- 
gine, the only engine shown at both Phila- 
delphia and Chicago, having reached about 
the form it followed for many years, and the 
Corliss, the double, single-cylinder, walking 
beam, 30 feet cut gear, center piece, was 
the grandest steam engine monument in its 
impressiveness, ever erected. But, judged 
in the light of the present practice, showed 
(as Mr. Porter pointed out at the time) just 
how not to do it. In explanation of this 
statement it may be well to give the sub- 
stance of a friendly criticism of the great 
Corliss triumph, held under its own shadow. 
It was, as you all remember, a beam engine 
with two 40-inch cylinders, 10 feet stroke, 
two walking beams coupled to the two 
cranks of a shaft carrying a 30-foot gear, 
working into a pinion some 12 feet in diam- 
eter, the engine making from 35 to 38 turns, 
and the second shaft about 90. By what 
process of reasoning our conclusions were 
arrived at, I do not now remember, but it 
was agreed that two 40 inch cylinders at 
4 feet stroke directly connected to the 
second shaft, and run at the same piston 
speed, would accomplish the result at an 
immensely less expense. The whole Chi- 
cago display shows that is what would now 
be done, and while Mr. Hemenway allows 
there has been a gain in pumping engines 
of only 20 to 25 per cent., I am sure the 
Allis Chicago engine will harvest two 
horse-power from the sowing of the same 
amount of coal that it would take to get one 
from the Corliss Centennial. Which, as it 
was specially suited to compounding, and 
yet was not compound, shows that Mr. 
Corliss, at that time, had not been convinced 
that there was enough advantage to go to 
that slight additional expense. 

I am well aware that it is almost sacrilegi- 
ous to criticise the design of that wonder- 
ful Centennial monument, but shall do so 
in the belief that the very audacity of the 
thing will emphasize the point I wish to 
make. The design was in two distinct 
styles intermingled—just the wrong thing 
to do as well in machinery as in building. 
The framing was of the most severe straight 
lines, almost seeming to be simply a repro- 
duction in iron of its wood prototype, while 
the beams were in graceful curves, and the 
lever arms of the valve motions, not curves, 
but crooked and freely graceful. Milan 
Cathedral and this Corliss engine are noble 
examples of mixed architecture, but noble 
in spite of the mixture and not because 
of it. 

When one sets himself the task of looking 
into this feature of machine design, he will 
find in it one of the explanations of why 
things do not look right. There is an en- 
gine of recent production, where the arms 
of the wheels are elliptical, a conspicuous 
lever I section, rocker arms round, cylinder 
head one style and steam chest covers an- 
other, and yet there seems no apparent rea- 
son why, if the machine was consistently de- 
signed, it would not accomplish the impossi- 
ble just as well as it does now. I am well 
aware of the danger one encounters in crit- 
icising designs, and to simply say one looks 
well and another not, without giving the 
reason, is setting one man’s opinion against 
another’s, but, certainly, there is such athing 
as consistency, which plainly is subject to 
demonstration. 

Builders of the modern improved Jones, 
Smith & Brown Corliss engines, found them- 
selves confronted by this condition. Steam 
pressure had gone from 60 to 120 lbs., and 
something had to be done to meet the new 
conditions. Three methods were open to 
them: Putin more iron, put it in a better 
form, or make more attachments to the 
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foundation. As is usual with improvers the 
most of them took the wrong road. Hicks 
& Hargraves, of Bolton, England,adopted the 
right plan on the start by making the frame 
acomplete box. The only Hyphen-Corliss 
engine exhibited at Paris in ’67 was of this 
make and this form. At Chicago, two of 
the Corliss type claimed to be box section, 
but the builders spent some money to spoil 
them by cutting ornamental holes through 
their vital parts. 

A round column (not more than 24 diam- 
eters in length) cannot be improved, ex- 
cept by putting more metal in it. In any 
other form it can be improved by making it 
round. A round tube is not a suitable form 
for an engine bed; a rectangular one is, and 
is nearly as strong as a round one. Aside 
from the push and pull the strain on a Cor- 
liss bed is a torsional one. A rectangular 
box will resist this strain about sixteen 
times better than an I beam of the same 
cross-section. Against a push and pull 
strain a crooked element is a weak one; if it 
must be crooked a box section is best able 
to resist it, but why crooked? There is 
plenty of room around a Corliss engine to 
make a bed straight and have it right, and 
when it is right, it will look right, provided 
the designer has the ability andthe observer 
the right training. Thisin no way means 
that everything should be straight, for as 
often, perhaps more often, the thing to be 
right has to be the furthest possible from 
that, and the one who makes the thing 
straight that should be crooked, makes a 
worse blunder than the other. 

As mentioned before, if there are two 
roads for an imitator to take to improve an 
original design, he will take the wrong one; 
so, too, if there is any one feature that is bad 
or less meritorious than another, he is sure 
to stick to that with a persistence worthy 
of the best and mutilate the subtle beauties 
he cannot appreciate; and this confirms me 
in the notion I have always entertained, 
that the overhanging cylinder of the Porter 
Allen engine is not right. 

Of the dozen or two of engine builders, 
both those who allow that their engine beds 
are of the Porter-Allen type, and those who 
build the same thing without the allow- 
ance, adhere persistently to the overhanging 
cylinder and remodel the graceful contour of 
the bed (which has never been equaled) 
with a freedom wonderful to behold. 

They not only hang to the overhanging 
cylinder, but hang on another one, in look- 
ing at which I can only think of an old 
man turning his back tothe job, catching 
his boy and holding him out at arm’s length 
and the two working away, with the old 
man’s posterior as the business end of the 
combination. Some of them fearing the boy 
will get tired, put a crutch under his back. 

In the most recent developments of the 
man and boy scheme as it appears to me, 
the old man sits down on the foundation 
and takes the boy in his lap; each, however, 
true to his association, holds to the over- 
hanging cylinder. As to which of these 
two is the best, Iam reminded of a story. 

I do not underestimate the animosity I 
am likely to excite by criticising designs, 
and offer the following in justification—not 
in justification as to the right and wrong of 
my opinions, but in justification of doing 
the thing atall. Weall of us talk about 
each others’ plans, whether cross, com- 
pound, tandem, quarter cut-off, clearance, 
horizontal, upright, Corliss, Willans, Sultzer, 
triple expansion or valve gear and all the 
rest of it, without any feeling in the matter 
whatever, and steam engineering has been 
immensely benefited by It. 

Artists—the most jealous of all people ex- 
cepting musicians—criticise each other’s 
work and submit to the irrevocable decision 
of a hanging committee, and how are we to 
improve our designs better than to submit 
to the condemnation of our bad work by 
others and applaud the good in theirs. It 
seems as if the question of whether cabinet 
work is an appropriate adjunct to a steam 
engine or not could have but one answer 
and still it goes on, and I really suppose it 
looks nice to most people when new and 
horrid to everybody ever after. 
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It would seem after the example set by 
the Reynolds-Corliss, the Buckeye and the 
German engines at Chicago, that we would 
soon see the last of it, and this leads me to 
the final step—the Columbian Exposition. 

Through the kindness of the various 
builders, I have been able to get a pretty 
accurate statement of the number, size, 
kind and power of the various engines of 
from about 100 horse. power and upwards. 
The list does not comprise the small engines, 
of which, perhaps, there was 150 horse- power 
all told, nor does it include pumping, air 
compressing, gas engines, portable or semi- 
portable, of which no guess even has been 
made. 

There were, 23 single cylinder engines, 
aggregating 38,700 horse-power; 44 com- 
pound engines, aggregating 21,155 horse- 
power; 8 triple expansion engines, aggre- 
gating 8,425 horse-power, and one quad- 
ruple engine of 3,000 horse-power, making 
in all 85 engines, of a total of 36,840 
horse-power, exceeding the ‘‘ Campania” 
by 7,000 horse-power; making it likely the 
greatest aggregation of steam power ever 
assembled in so small a space. 

Comparing the work of the present with 
that of 17 yearsago, the Centennial with the 
Columbian, Chicago with Philadelphia, so 
far as the use of the steam engine is consid- 
ered, it is a change from single cylinders to 
compound, triple and quadruple expansion, 
and the generation and development of the 
single balance valve, shaft governor, high- 
speed engine. But so far as the production 
of steam from the combustion of coal, the best 
of to day is but little better, if any, than the 
best of 1876, nor is the average to any great 
extent better thanthen. Boilers have been 
improved so that higher pressures are as safe 
to-day as the lower pressures were before, 
and as more power is obtainable from high 
pressures than from low to this extent has 
the modern boiler contributed its share to 
the improved economy. Water-tube boilers 
were wholly employed at Chicago, but that 
is no gauge as to what is the practice of the 
country, and only indicates the tendency 
which points as much towards higher press- 
ures as it does towards the water-tube varie- 
ties, and the water tube is gaining because 
of its ability to carry the high pressures. 

An incredible amount of work has been 
expended on boiler and @ngine room auxilia- 
ries, some of unquestionable and much of 
questionable merit. Nothing has come to 
supersede the Worthington duplex steam 
pump as its many copies confirm, wasteful 
as it is said to be in steam economy, and the 
various forms of steam injectors are mostly 
modifications of the original, and they hold 
about the same relation to the steam 
pump as they have for years. There are 
many new and many modifications of both 
single acting and duplex pumps and many 
modifications of the injector, mostly double, 
using the principle of the inspirator, but the 
main improvements have been in the sim- 
plifying of the number of handles to be 
operated, and in the devices that make the 
injector self-starting. Economy in the use 
of steam, either in the steam pump or in- 
jector does not appear to have made much 
headway. At least, the more economical 
have not swept the old aside to such an ex- 
tent as the automatic engine has superseded 
the slide valve throttling sort. 

Boiler feed heaters have taken on new 
forms, with likely constructive and possi- 
bly with operative advantages, but with 
little strikingly new in principle, otherwise 
than where heaters and filters are so com- 
bined as to better rid the feed water of its 
impurities before entering the boilers. 
Treating the water with chemicals and fil- 
tering is probably the most recent and ad- 
vanced change that has been made. 

Various new boiler compounds have been 
compounded, but what advance, if any, has 
been made, is in a wider understanding 
that the remedy must fit the disease. Just 
so far as compounds or filters prevent in- 
crustation or contribute to keeping the 
boilers clean, just so much they have con- 
tributed to economy, and if all fixtures are 
credited with the saving claimed, they far 
more than make up for the increased boiler 
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efficiency, so that boiler-makers may be fall- 
ing back rather than progressing in the 
economy of steam production. 

Automatic damper regulators, high and 
low water alarms, sediment pens, automatic 
boiler feeders, improved grate bars, me- 
chanical stokers, various steam and oil sepa- 
rators, and the steam loop, have been studied 
over, changed, improved, perfected or in- 
vented and applied during recent years, and 
these, too, in their way have contributed to 
steam economy, but in no one has the change 
been more marked, or results so advantage- 
ous as in the engines themselves. 

Considering the engine exhibits at Chi- 
cago, in the order of their magnitude, the 
7,700 horse power of Westinghouse, Church 
Kerr & Co. was so far beyond anything 
ever before shown by one exhibitor as to 
set aside comparison. Their standard and 
compound engines which have been on the 
market for a decade, call for no comment, 
except that inspired by the wonderful 
growth of the industry. To install an ex- 
perimental engine at an exhibition is a very 
risky thing to do; to install six experimental 
1,000 horse-power engines of entirely new 
design, embracing untried mechanical de- 
vices, was a courageous thing, and one that 
entitles the company to as liberal considera- 
tion as the result requires to make the ac- 
count stand on the creditable side. The 
new feature of air spring to balance the 
weight of valve mechanism, and at the same 
time to serve asa starting bar, was as good a 
scheme as the other good schemes shown by 
other builders. 

The 3,000 quadruple Allis was too large 
for my comprehension, and I only raise the 
question whether the addition of the new 
feature to prolong the cut-off, and thus 
increase the range of power, is the best way 
to accomplish the result. 

The Willans’ experiments tend to show, 
so far as experiments with his style and 
size of engine can determine, that the supe- 
riority of automatic cut-off over .throttling 
is less conspicuous on a compound than on 
a single cylinder, and shows that there is no 
economy at all in a triple expansion. If 
this applies to all multiple cylinder engines 
then it may be possible that it is the best 
plan to reduce the valve motion to the 
simple elements, and govern by a throttling 
governor. If this will hold good in the 
case of the Allis engine, of course, the 
same points come up in the Buckeye, Frazer 
& Chalmers, and others showing novel 
motions whose aim is in the same direction. 

There is a more or less tendency to mix 
the shaft governor and Corliss valve, as 
shown by three or four different examples, 
the aim being to retain the good points of 
the Corliss valve, and be able to run at 
higher speed ; a promising scheme. 

One word about the Bates drop motion. 
If it is as good as the detachable arrange- 
ment, then they can pride themselves on 
having something of their own, and while 
it does not place them above the first step 
on the Corliss monument, it puts them one 
step above those who only follow the 
original. I cannot follow out the list, 
noting every improvement each engine 
builder claimed, many good, perhaps one as 
good as another. 

Among the marked novelties in engines, | 
mean a complete engine, that by De Laval, 
of Sweden, was one of the most conspicu- 
ous. Being myself the grand nephew of a 
rotary engine, and this being a rotary en- 
gine, I speak as a relative and venture to 
predict that notwithstanding the ten thou- 
sand American patented rotary engines, this 
little Swedish bumble bee of a thing is 
nearer seeing the daylight of success than 
any other before exhibited. While it em- 
ploys the principle of a Pelton water wheel 
it possesses just those additional elements 
not in the Pelton wheel that give it promise 
of success. 

The Willans engine while nearly as old as 
many well-known American engines, is new 
40 us, and remarkable in many respects, but 
particularly for its economy in spite of 


what we have supposed to be detrimental 
features—throttling, single-acting, mechan- 
But 


ically fitted valves and high speed. 


these defects, whether imaginary or real, 
are overcome or neutralized, and other ad- 
vantages come in naturally, so that while at 
first sight the claims for its economy are 
questioned there is a lot of genuine steam 
engineering in it. Besides the low clear- 
ance, free escape for water and no loss from 
compression, the main thing lies, I believe, in 
the fact that the steam end of neither cylin- 
der is ever in communication with the one 
of lower pressure or with the condenser. I 
spoke of the enormous growth of the West- 
inghouse, that of the Willans has been 
phenomenal—20,000 horse-power last year. 
We are prone to joke over the slow conser- 
vative English, but perhaps they know a 
good thing when they see it, after ail. 

For great power in small space—the claim 
we make for our high-speed engines—it 
seems to me about an even send off between 
the Westinghouse, Willans, and that crown- 
ing feature of the engine display, the triple 
expansion 1,200 horse power in the German 
exhibit. Personally, I have not much to say 
about this engine. Although I went by it 
several times a day for three months it was 
never my good fortune to be there when 
they were making repairs, and so I could 
see no more than other visitors. Another 
engine of like power, and occupying much 
more space and far more pretentious, seemed 
to be in a chronic state of repair. 

Of all that was said at the previous meet- 
ing nothing pleased me more than Mr. Hol- 
loway’s remarks about the Creusot engine. 
It was not only by far the best piece of 
machine work I eversaw, but up to the pres- 
ent time I believe it would be utterly im- 
possible to produce the like in this country, 
and for the same reason that we could not 
produce work like the Venus de Medici or 
Raphael’s Transfiguration. 

As shown by the exhibits at Chicago the 
standing appears in this way. The largest 
and most economical, and probably as eco- 
nomical as has been thus far built, was the 
Allis engine; the largest exhibit by any one 
firm was that of the Westinghouse, both 
American; the most economical high-speed 
engine, the Willans, English; the best piece 
of steam engineering, the German; the best 
rotary, Swedish, and the best workmanship, 
French. 

As to the future I think we may look for- 
ward to using better judgment as to putting 
the right engine in the right place. There 
is aright and wrong place, if not for all, at 
least for several kinds. The claims against 
the high speed are that it is not economical 
and terribly prone to smash-ups, claims 
pretty well founded, but in spite of that it 
has built itself up and was the means of 
building up the largest half of the electric- 
light business. As to its wasteful use of 
steam that has been overestimated and is 
fast being improved, and as to the smash- 
ups better separators and safety devices, 
and the destructive fly-wheel accidents of 
the last two years of slow speed engines,"put 
the boot on the other foot. With the high- 
speed engine and Mr. Porter came better 
work and much better yet is needed and 
will be demanded, for there is a place for 
the high-speed simple engine that nothing 
else can fill. There is, too, a place for the 
Corliss engine and a place for the com- 
pound, though already many of them have 
been put in the wrong place. Thereis a 
place and as yet a good deal of unoccupied 
space for a vertical direct connected ma- 
chine, and places for the triple and quad- 
ruple expansion. There is a show for bet- 
ter designs, a show for better workmanship, 
especially in castings, and as to the show for 
improvement in steam engineering, I can 
only reply as Barnum did when asked what 
he thought his chances were for heaven. 
He said he ‘‘thought he had the greatest 
show on earth.” 

Mr. Hoiioway : Being myself a product 
of the Buckeye State, I was very glad to 
hear what Professor Sweet had to say in 
regard tothe engine which he saw at the 
Fair performing some very unique opera- 
tions, and I was surprised that he com- 
mended it so highly, because it went in a 
diagonal way instead of a straight line. 

Now, in regard to the Centennial engine, 








rs 


it is true it was a monument in very many 
ways. That it was not the best kind of 
engine for the general user has been proved 
by its being removed to the Pullman Palace 
Car Works and set up as a show, I believe, 
while other engines are doing the work. 

I agree very heartily with what the Pro- 
fessor said in regard to the characteristics 
of the different engines that were there, 
and it shows that he has observed them 
with a great deal of care, and has described 
them with a good deal of judgment. I 
spent only a few days there myself, and am 
not in position to talk very much about 
the machinery in general. Still there were 
some very commendable things there in 
steam engineering, and while there were 
not so many wide departures from what we 
had seen before, yet the matter of com- 
pounding engines has brought in new en- 
gines and new developments, and in that 
respect, of course, it was different from 
anything that we had before. 

Mr. CaRtTwricut: There is one feature 
Professor Sweet has spoken of, which I 
heartily agree with. I am not connected 
with any engine works, but I have to use 
engines for different purposes, and when he 
says you may have the right engine in the 
wrong place, I think he says a great deal. 
That, certainly, has been my experience. 
My Board of Directors oftentimes say, 
‘““Why, Mr. Cartwright, you certainly will 
putin a Corliss engine.” ‘‘ No, gentlemen, 
I would not have a Corliss engine in that 
place. A Corliss engine is good where you 
are running 26 hours out of the 24 for the 
year right along, but I would not put a 
Corliss engine in where I was using it inter- 
mittently.”” I have one engine that in two 
years never has turned over but one-half 
day, but she did turn over when the call 
was made on her. A Corliss engine would 
not do that, according to my experience. 
You cannot lay up a Corliss engine as easily 
as you can lay up some others. I put in a 
Greene engine. The Professor did not bring 
in the Greene engine, I believe, in enumerat- 
ing the engines he spoke of. I think it is a 
very good engine. Mr. Sweet was at Chi- 
cago three months. I was going to say I 
was there three days, and, of course, I could 
not see as much as he did, but I did take 
off my hat to the German engine. I think 
it was the only engine on the ground there 
that was a first classengine. When I asked 
these different parties why this was, they 
would say, ‘‘ I will tell you, Mr. Cartwright ; 
the foundation is so poor here that you can- 
not get in any engines.” But you saw that 
German engine working there, and she did 
her work perfectly. I never saw a better 
exhibition of an engine in operation than 
she was, and I admired her thoroughly. 

In relation to the big Corliss engine at the 
Centennial, it was a grand monument. It 
was a very pretty picture. But it hada 
great many defects, as we afterwards 
learned. They had two beautiful stair- 
cases up to the beam. Those staircases were 
not in the original design of the engine, as 
I understand it, but they were put there to 
hold her up. They were put there as side 
braces, to take the lateral motion. The Buck- 
eye took my attention at the Centennial. 

Now, I have just installed a plant for 
4,000 horse-power. I put in a Woodbury 
balanced slide valve engine and am perfect- 
ly satisfied with it; 167 revolutions out of a 
500 horse engine, and she does work mag- 
nificently. She will be an intermittent en- 
gine, because when we have no water we 
will call on the steam. We may have it for 
a year and we may not have it for three 
months. I got up more to reinforce the 
Professor’s remark in relation to the right 
engine going into the right place. 

Mr. WiLL1AM Kent: We have heard a 
great deal of commendation of the German 
engine, but no reasons have been given, I 
would like to ask Mr. Cartwright what is 
the difference between that German engine 
and the marine engine. It seemed to me 
that it was simply a marine engine put on 
land. Why shouldn’t we puta marine en- 
gine on land, and what is the difference ? 

Mr. Carrwrieut: Brother Kent, it was 
a marine engine. 
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ProFEssoR SWEET: With a governor at- 
tachment. That makes a good deal of dif- 
ference. That is where the difficult part of 
the problem comes in. 

Mr. Le Van: I would like to ask Mr. 
Cartwright why a Corliss engine cannot be 
kept idle a year, and then run ? 

Mr. Cartwricut: My experience with 
the Corliss engine is that it needs the doctor 
very often. We have handled a good many 
of them. A Corliss engine cannot be re 
paired by any machine shop; it may be 
done, but special machinery is better. Take 
a Greene engine, for instance, we have 
there all the advantage of the drop cut off 
and the plain slide-valve. Mr. LeVan and 
I were boys together and we did not have 
any machinery, and we took a hammer and 
chisel to do our repairs. But with a Corliss 
engine you have got to have special ma- 
chinery to repair it properly. 


Professor Sweet writes us since his paper 
was in type that he did not know at the 
time of writing it that the Willans engine 
people practically conceded a slight gain 
for automatic cut-off in the triple-expansion 
engine ; had he known it, the paragraph in 
which this was referred to would have been 
modified. 

(To be continued in our neat issue.) 
—_——__ a> —__—_ 


Fire in Machinery Hall. 


At 11 o’clock a. m., February 14th, flames 
were discovered in the southeast corner of 
Machinery Hall, at Jackson Park, by one of 

_the guards, who also saw two men crawling 
through a window in the building. Efforts 
were made to extinguish the fire and alarms 
sent in to the fire department. Owing to 
the snow the engines had great difficulty in 
getting to the fire, and it looked at one 
time as if the entire building would go up 
in the blaze. As it was, one end of the 
building was destroyed, but no machinery, 
we believe. Much of the statuary and 





adornments around the building was de- 
stroyed. During the fire an explosion oc- 
curred that blew out some of the east wall. 








>< 


The reason why the Massachusetts Insti- 
tute of Technology is in need of funds is 
not, as shown by President Walker, because 
of lack of business, but exactly the reverse. 
The demands made upon the institution are 
constantly increasing, and the need of 
means to meet these demands is pressing. 
Every one will hope they will be forthcom- 
ing. Some rich philanthropist who wants 
to see his money do good work could scarce- 
ly do better than to place some of it at the 
disposal of this school. 




















has resumed. 
at Pittsfield, Mass., 


The rolling-mill at Piqua, O , 

The Berkshire Knitting Co., 
has resumed. 

The Portland (Me.) Foundry Co. has started up 
with 75 men. 

The Williamsport (Pa.) Machine Co., have started 
on full time, working 10 hours per day. 

The Rowley & Mennance Co., of Williamsport, 
Pa., have started working 10 hours per day. 

The piano factory of Rice & Holden, at Leo- 
minster, Mass., was recently destroyed by fire. 

The main building of the Colts Firearms Co., at 
Hartford, Conn., was recently destroyed by fire. 

Coal has recently been discovered at six differ- 
ent points in Moore County, N.C. It is hard 
bituminous. 
162 sets of woolen machinery 
County, Mass.; now, only 


Last ‘September 
were idle in Wercester 
154 sets are idle. 


The MeShane Manufacturing Company, Balti 
more, Md., will rebuild its plant that was de- 
stroyed by fire on the 10th ult. 


The Raleigh (N. C.) Hosiery Yarn Mills have been 
in operation three years, and during that time 
have paid 35 per cent. in dividends. 
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Gear Book, 15 cents. 
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BORING AND TURNING MILLS. 


87, 51 and 62 Inch Swing, with Two Regular Heads. 


42 INCH SWINC, WITH TURRET HEAD, AND 
SCREW CUTTINC ATTACHMENT. 


All gears accurately cut. 
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The New Jersey Copper Extraction Works, at 
Elizabethport, which suspended some weeks ago, 
will resume operations with about 500 employes. 
The Standard Steel Works’ large plant, near 
Lewistown, Pa., is now so pressed with orders that 
itis operated on double turn, giving work to 200 
extra men. 

The new trousers factory at Charlotte, N. C., is 
nearly completed. It will begin with thirty ma 
chines. They will be run by electricity and oper- 
ated entirely by girls. 


The Milwaukee Carving Co., Milwaukee, Wis., 
has issued a circular illustrating their carving ma- 
chines, which are coming to be extensively used in 
woodworking establishments. 


The following dispatch is from Troy, N. Y.: The 
Troy Steel and Iron Works will resume operations 
on full time on February 26th. This will give em- 
ployment to about 500 idle men. 


A large boot and shoe manufacturing concern 
in Brockton, Mass., has restored the ten per cent. 
reduction in wages made in the cutting and stitch- 
ing departments some time since. 


A Manchester (N. H.) dispatch says that the 
Jefferson Mill, of that city, willrun four hoursa day 
overtime to fill orders,and that the same is the 
case at the Manchester print works. 


The Williams Rolling-mill Company, at Musca- 
tine, Iowa, is operating its entire works double 
turn. It is stated that it has orders booked cover- 
ing its January and February output. 


“Up to Date” is the title of the latest folder 
issued by the Lunkenheimer Company, Cincinnati, 
Ohio. It illustrates and sets forth the newest in 
the ‘*‘ Lunken ”’ renewable seat gate valve. 





A Boston syndicate has arranged for the pur 


chase of the extensive granite quarries in Rowan 
County, near Salisbury, N. C., and will put in the 
machinery necessary for their development. 


The Britton mill, Cleveland, O., has let a con- 
tract to a Pittsburgh firm for a continuous mill, 
and the Ohio Steel Company, of Youngstown, has 
let a contract for machinery, to a Pittsburgh 
company. 


The Clayton Air Compressor Works have re- 
moved their offices and salesrooms to the second 
floor of the Havemeyer Building, 26 Cortlandt 
street, New York, retaining their former store as a 
warehouse, 


The furnishing of the new addition to Poole & 
Roach’s mill, at Taunton, Mass., will be put in at 
once. They will include an engine and boiler, and 
also the machinery for rolling out the metal used 
in the shop. 


The Atlanta, Ga., glass furnaces have started up 
again, after having been shut down for nearly a 
year. The new owners are James Rogers, an 
English glass manufacturer, and F. D. Bloodworth 
a Georgia capitalist. 


A committee of Birmingham (Ala.) citizens, 
headed by the mayor, is conferring with James 
G. Caldwell, president of the Birmingham Roller- 
mill Company, relative to the resumption of opera- 
tions at the rolling-mill. 


The Duquesne tin plate works, of Soho, Pitts- 
burgh, is running its plant double turn, with a full 
foree of workmen. It has received a large number 
of orders recently, which are sufficient to keep 
the plant running for several months. 


There is a sign of better times in the American 
Axe and Tool Company, of E. Douglas, Mass., 
which company is erecting two large iron shops 
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to take the place of the one burned in October. 
Work will begin during March. 

The Walter A. Wood Mowing and Reaping Ma- 
chine Company, of Hoosick Falls, says, through 
the assistant secretary, that ‘‘The orders for the 
coming year are greatly increased over former 
years, and the prospect for another year’s business 
is bright.”"— Troy Times. 

The Demorest Manufacturing Co., Williamsport, 
Pa., have started up their works, and bave large 
orders for the Demorest sewing machines, and 
their latest bicycles, which is one of the finest 
wheels made. The-company also make open chain 
castings, and fine gray iron castings. 


The Ruble Blower Co. is the name of a new com- 
pany formed at Chicago, Ill., to manufacture 
pressure blowers, siphon exhausters, elevators and 
conveyors. The officers of the company are E. 
Cheney, president and manager; M. R. Ruble, vice- 


president; Frank L. Cheney, secretary; L. D. 
Condee, treasurer. 
The large factory of the J. I. Case Thrashing 


Machine Company, Racine, Wis., which has been 
closed for the last five months, throwing 600 men 
out of employment, will start up with a full force 
February 19th. The Mitchell & Lewis wagon 
factory, employing 500 men, will also resume opera- 
tions. 


The Hathorn Fancy Forging Company has been 
organized in Rangor, Me., under the 
for the purpose of manufacturing and selling steel 
balls, lumbermen’s driving calks, and all kinds 
of fancy forging in steel, iron and other metals, 
and to do a general manufacturing business in 
metals. 


general law 





At Bridgeport, Ala., the proposed organization 
of a new company to operate Lowman Bros.’ 
stove works has proven successful. E. H. Lowman 
has been elected president of the new company. 
The new concern has placed its capitalstock at 
$25.000, and will operate under the title of the 
Bridgeport Stove Works. 

An Elwood, Ind., dispatch says: Another large 
tin-plate factory has been located in this city, 
making three in all, with a combined output of 
twelve thousand boxes per week. The one located 
recently is backed by English capitalists, who 
have everything in readiness to begin work. Col. 
A. L. Conger will be a large stockholder in the 
new concern. 

Complete systems of electric lighting, fire pro- 
tection, and steam heating, are being put in at 
the following mills: Southern Finishing Mills, 
Greensboro, N. C.; Patterson Mills, China Grove, 


N. C.; Cannon Mills, Concord, N. C.; Cabarrus 
Mills, Concord, N. C.; Alpha Mills, Charlotte, N. 


C.; Duck 
Mills, 

The Peoria (Iil) Steel and Iron Company is 
running its mill on full time, with plenty of 
orders stillon hand. This company has been run- 
ning its plant day and night for the past year, and 
it claims to be the only mill in the West that 
has been run through the financial crisis of the 
year. Some valuable additions have been made 
in the way of new machinery for finishing plow 
beams by tapering, shaping and footing. 

A Joliet, Ill., press dispatch of January 30th, says: 
The rod mills of the Illinois steel mill bave started 
up giving employment to 200 men. The converters 
have been run for one week with 900 men, and 
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more will be put on next month. To-morrow, 
after a stoppage of two years, the rail-mill will 
start up, and it is now thought that the mills 
will run steadily for at least six months. Many 
smaller factories are commencing to run full turn. 
A press dispatch from St. Louis, January 30th, 
says: The Valley steel plant at Belleville, IIl., 
resumed operations to-day with a full force of 
employes. Some of the machinery was set in 
motion last week and considerable work was 
done in preparation for the resumption to-day. 
For several days the former operatives, who left 
the city during the suspension, have been return- 
ing, and all those who intend to resume their 
places at the plant are now here, some 350. 


The Inland Steel Company announce that their 
works at Chicago Heights, Ill., are now in opera- 
tion, in charge of John W. Thomas, superintend- 
ent of the old Chicago Steel Works, which the 
new concern succeeds. The capacity is double 
that of the old works and specialties are made 
of bars, angles, tees, channels, agricultural shapes, 
harrow teeth and plow beams. The works are 
on the Outer Belt Line and shipments are de- 
livered to connecting lines the day they leave. 

Norton Bros., of River street, Chicago, are tear 
ing out one of the old boilers at their Maywood 
factory, with view to putting in a new boiler and 
anew engine. The fly-wheel in use on the old en- 
gine, which is to be replaced, is historic. having 
been in use on the first water-works engine Chi- 





cago ever bad. During the present year it is the 
firm’s intention to consolidate tneir two great 
manufacturing plants by removing the River street 
factory plant to Maywood, where buildings will be 
erected alongside the present Maywood factory. 


The following is from Haverhill, Mass.: That 
a business boom is in sight is now generally con- 
ceded in the shoe district. The output has not 
as yet shown a great proportionate increase, but 
numerous rush orders for the remainder of spring 
work are on hand, and the encouraging condition 
of affairs promises to continue. Besides orders 
for immediate delivery, the fall samples are out, 
and ready for inspection. Salesmen are depart- 
ing West and South, and, so far as heard from, 
are being well received by jobbers. 


The Ellwood Irvins’ Tube Company, whose new 
plant is located a short distance from Oak Lane 
Station, on the Bethlehem branch of the Reacing 
Railroad, started work February 5th with a foree 
of 125 men. Mr. Irving said: ‘*We expect in two 
weeks to double our force of employes. The works 
here will be carried on in connection with the old 
plant at Tenth and Spring Garden streets, where 
twenty-five men are employed. We have orders 
ahead tbat will keep us busy for the next six 
months. The tubing we manufacture is without 
seam, and varies from 5 inches to 1,100 of an inch 
in diameter, and from 50 to 150 feet in length, and 
is of steel, aluminum, bronze, copper, silver, gold 
and platinum.— Labor Tribune. 





EDUCED PRICES OF 






‘These 


Cross St , 


LECOUNT’S LIGHT STEEL DOG. 











No. INCH. PRICE.) No. INCH. PRICE 
cst fs me oe 2 $1.10 
ee | eee — set of 8—5.50 
$:.... %..: 01] 9... 8%... 70 
are: 5 MOLD... Bice 1.50 
5 14. ci eS Se 

Bec Ilg.... _.85 | 12. ha 100 
, en 184....1 00 | F ull set of 12— of 12—12.00 


Cc. W. LeCOUNT, South Norwalk, Conn. 


goods are for ssle by CH: £s. CHURCHILL & CO., L’t’d, 21 
London, England. 





COMBINI 





BORING «xo TURNING MILLS 


NG EVERY IMPROVEMENT. 


14 SIZES FROM 5 TO 20 FEET 


BETTS MACHINE COMPANY, 


WILMINCTON, DEL. 
Chicago Office: 14 South Canal St. 





POWER OR HAND PLANER, 


FOR MODEL MAKERS, EXPERIMENTAL WORK, &o. 


Has all the Improved Features Usually Found on High Grad 
Planers, and is Capable of Doing the Best and Finest Work. 


00138 UOIZUjYsSeM 8! 


“OO BW NOSNIN'IIUA ‘f *W 


AG G3YHNLOVINNUW 








JESSOPS STEEL 
ALL AIDS IN S100K 


Chief Am. Office, 91 JOHN ST., N.Y. 
WM JESSOP & SONS, LTD. 


Established a century ago. 
Medal World’s Columbian Exposition 1893. 


FO 
TOOLS, 
DRILLS, 
DIES, &c. 


















ENGINEERS AND FIREMEN 


have passed examinations successfully, and secured good positions, 
through the teachings of 


ROPER’S PRACTICAL HAND BOOKS, 
By STEPHEN KOPER, ENGINEER. 

These books embrace all branches of Steam Engineering— 
Stationary. Locomotive, Fire, and Marine, Any Engineer who 
wishes to be well informed in all the duties of his calling should 
provide himself with a fullset, They are the only books of the kind 
ever published in this country, and they are so plain that any 
Kngineer or Fireman that can read can easily understand them, 

Descriptive Catalogue Mailed Free. 

EDWARD MEEKS, Publisher, 

1312 FILBERT ST,, PHILADELPHIA, PA, 








FITCHBURG MACHINE WORKS, 


MANUFACTURERS OF THE CELEBRATED 


HTGHBURG 


AND OTHER WO 


SEND FOR 
CATALOCUE E. 





48-inch Planer. 


ENGINE LATHE 


METAL-WORKING MACHINES, 


FITCHBURC, 
MASS. 





COOKE &* CO., 


163 & 165 Washington Street, 


NEW YORK. 


WATERS 
PERFECT 
ENGINE 
GOVERNOR. 


most sensitive. 


RITE FOR PRICE LIST AND MENTION THiS PAPER. 





Simplest and | 








HENRY CAREY BAIRD & CO.,, 


INDUSTRIAL PUBLISHERS, BOOKSELLERS AND IMPORTERS, 
810 Walnut St., Philadelphia. 

tr Our New and Revised Catalogue of Practical and Scien- 

tific Books, 88 pages 8vo., and our other Catalogues and Cir- 

culars, the whole cover ng every branch of Science applied 


to the Arts, sent free and free of postage to any one in any 
part of the world who will furnish his address. 


A NEW GRANK SHAPER. 


NOVEL, YET SIMPLE. 


Length of stroke 
BRchanged INSTANTANE. 





wacmnd C8 
tad RAP OS Mc ~ 














>| | a 3 OUSLY while IN MOTION, 
ele 3 -, Get Photos & Prices. 
bad 3 NOTHING LIKE IT. 
r! Noes." Fox Machine Co,, 
As 325 Nor. Front St., 
4. 0™| RE) Grand Rapids, Mich. 
_ or 135 Finsbury Pavement, 


London, England. 


BUILDERS 





Other orders, larger or smaller, 
facilities 


livery. 

of our heavy castings and our 

new 54-page pamphlet, 
upon application. 


IRON FOUNDRY, 


PROVIDENCE, R. I. 


As an item of encouragement in quiet times, we take pleasure in announcing 
that we have received an order for 750 tons Machinery Castings for prompt de- 


‘Our Share in Coast Defence—Part II,” 


SeVeVeVseVsesesse 







The character 
suggested by the 
which is mailed 


are respectfully solicited. 
for machine work are 








P.H.&@F.M.ROOTS, 


Connersville, Indiana. 


Chicago Office, 501 Manhattan Building. 
MANUFACTURERS OF 


PORTABLE FORGES, TUYERE IRONS, ETC. 





ROOTS’ NEW ACME HAND BLOWERS 
Slow speeded, Force-blast, Durable, 
Compact and Cheap. 

Roots’ Foundry Blowers, Gas Exhausters, etc. 
8. 8, TOWNSEND, Gen, Agt.» 163 &165 WASHINGTON ST., 

COOKE & 00., Selling Agts, NEW YORK, 

In Writing, Please Mention This Paper, 








WORTHINCTON 
CONDENSERS. 


ACCRECGATINC IN CAPACITY 


276,320 
HORSE POWER 


ARE NOW IN USE. 
SEND FOR SPECIAL PAMPHLET. 


HENRY R. WORTHINGTON, 
NEW YORK, 


BOSTON, PHILADELPHIA, 
ST. LOUIS, 


CHICAGO, 
DENVER. 
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The 
been 


writes us: 
business has 


W. P. Davis, Rochester, N. Y., 
manufacturing part of my 
formed into a stock company, and the business of 
that company will date from February ist The 
name of the company is “The W. P. Davis Ma- 
chine Co.” I am business manager of the com- 
pany, ©. F. Davis is superintendent, and has 
charge of the manufacturing. The shop and the 
machinery store have always been entirely sepa- 
rate, and there is no perceptible change in the 
business, although in the future, the store and the 
manufacturing department will be entirely sepa- 
rate, as I shall continue in the machinery and 
supply business as usual. 

A dispatch from Bath, Me.. dated February 
13th, says: The Bath Iron Works caught fire at an 
early hour this morning. A strong wind was 
blowing, and many neighboring buildings were 
svon threatened. The entire fire department 
was summoned, and assistance was asked of 
neighboring towns. The steamer ** Frank 
was lying at the wharf with no steam, and for a 
time was thought to be doomed. Efforts to get a 
tug to her in time were futile, and owing to the 
intense heat the volunteers attempting to pull her 
into the river were forced to abandon their work 
As it was, she was badly scorched. Treasurer 
Hyde, of the Bath Iron Works, estimates the loss 
thus far at $40,000. Mr. Hyde says the firm will 
not rebuild, but will probably locate in New Lon 
don, Conn. All that remains of the plant is the 
original machine shop, main office of the company, 
brass foundry and blacksmith shop. The two lat 
ter are badly scorched. From six hundred to seven 
hundred machinists and iron workers are thrown 
out of employment. The firm were getting out 
the wood and iron work for a new steamer, and 
all patterns are now lost, as well as the work com- 
pleted and in process of completion. The works 
contained the finest shipbuilding machinery in 
New England. 

The increase in foreign orders for milling ma- 
chinery is noticeable among those progressive mill 
furnishers who reach out after this class of 
business One of the members of a firm of millers 
whose headquarters are at Odessa, Russia, but 
operating mills at many other pointsin the em- 


Jones” 


pire, in fact, the largest millers in Russia, when at 
the World's Fair, saw the bran packer in opera- 
tion, which is manufactured by Nordyke & Mar- 
Company (Indianapolis, Ind.), and which 
formed a part of one of their exhibits, and was 
so favorably impressed with it that he ordered 
four packers to be shipped to Odessa. Seven more 
have been ordered, making eleven in all. These 
last ones go to different points in Russia, where 
they will doubtless be something of a revelation to 
the native miller unaccustomed to that neatness 
and efficiency which characterizes American mill 
ing appliance es over the European productions. 
Among other recent foreign shipments made by 
Nordyke & Marmon Company is a fifty-barrel full 
roller mill to San Luis Potosi, Mexico; a large 
lot of special machinery and power connections 
to Paracuaro, Mexico; complete milling plant, 
including engine an‘ boiler, to Chihuahua, Mexico; 
corn milling machinery to Australia, Hamburg, 
Germany, Brussels, Belgium, and a shipment of 
flour mill machinery to the Argentine Republic. 
They also have orders for milling machinery from 
Callipullo, Chile, and Bombay, India, and have 
just received an order for a complete roller pro- 
cess mill of fifty barrels’ capacity from Orizaba, 
Mexico.— Indianapolis Journal. 


mon 








Machinists’ Supplies and Iron. 


New York, February 14, 1894 

Iron—American Pig —We quote Standard North- 
ern brands, No. 1 Foundry, $13.00 to $14.00; No. 2, 
$12.50 to $13.25; Gray Forge, $11.75 to $12.50. South 
ern brands of good quality are obtainable at $13.00 
to $14. 00 for No. 1 Foundry; $11.75 to $12 50 for No. 

2, and $10.75 to $11.25 for Gray Forge. 

* Antimony—' The market is steady and quiet. We 
quote L. X., 9.30c. to 9.40c.; Cookson’s, 10c. to 
10%c.; Hallett’s, 8.90c. to 9e., and U. 8.’ French 
Star, 10c. 

Lard Oil—Prime is quotee at 67c. to 68e. 

Copper—The market is quiet. but steady, with 
no — in prices, Lake Copper is quoted at 
90. to 934c. Casting Copper is held at 94c. to 
98gC. 

Lead--The market has a lower tendency. Quota- 
tions are from 314c. to 33¢c. 

Spelter+The market is sensitive; sellems are ask- 
ing 3.87lKe. to 3 90c. for New York delivery. 








Tin—The market is inactive. 
barely steady at 19.65c., 
buyers. 


* WANTED* | 


* Situation and Help” Advertisements only inserted 
under this head. Rate 30 cents a line for each inser- 
tion. About seven words make a line. “Copy should be 
sent to reach us not later than Saturday morning for 
the ensuing week's issue. Answers addressed to our 
care will be forwarded. 


Wanted—Foremanship by one of exp: engines, 
pumps, or gen. repairing, Indicator, Am. Macu. 

Draftsman, technically trained, 24 years’ mach. 
shop exp., wants position. Box 17, AM. MACHINIST. 

Competent draftsman wants position. Marine 
engines preferred. Address Holmes, Ridgway, Pa. 

Tool maker, exp’d, screw machine tools, cutters, 
punches, etc., wants position. Box 21, Am. Macu. 

Young draftsman, graduate of college in Sweden, 
desires position Salary a secondary consideration. 
Address A., AMERICAN MACHINIST. 

First-class mechanical draftsman. German, age, 
26, six years’ experience in steam engines and boil- 
ers, Wants position; good refs. Box 19, AM. Maca. 

Wanted—Foremanship; exp’d in machine tool 
building; seven years as foreman; age, 31; can do 
drafting; the West preferred. *‘Chord.’? Am. MAcH. 

Wanted—Situation by a first class machinist, ex- 
perienced in manufacture of steam engines, pumps, 
and special machinery; four vears as foreman; 
references. Address Box 16, AMERICAN MACHINIST. 

Situation wanted by a first-class tool dresser 
and steel worker; can do forging if required. 
Situation in the South preferred. Address Box 
20, AMERICAN MACHINIST. 


Wanted — Correspondence with firm needing 
traveling representative. Having first class me 
chanical training could readily adapt myself to any 
line. Address ‘*M.”’, AMERICAN MACHINIST. 

Wanted—Foreman for erecting and machine 
shop by a pump company manutacturing steam 
pumps. A good opening for a young man of 
energy and experience. State age, experience, and 
references. Address B., AMERICAN MACHINIST. 

Wanted -— Situation as superintendent by middle- 
aged man. Expert machinist, large and varied ex- 
perience, irreproachable character, held the posi- 
tion of foreman and sup't with success for 25 years; 
best of reference. Superintendent Am. MAcn. 

Wanted—By a leading sewing machine company 
in Germany an able machinist, exp’d in the manu- 
facture of sewing machines, to introduce the Ameri- 
can system of ‘limited gauges” into their works. 
Knowledge of German is not necessarily required. 
Address R. 8., AMERICAN MACHINIST. 


Spot supplies are 
and future deliveries favor 

















Wanted—Situation by expert all-round machin- 
ist. as foreman, assistant. or responsible position as 
first-class machinist. Exp’d on engines, general 
and special machine work. Developing inventions, 
designing jigs, ete., for expediting and duplicating 
work. Joun T. U sher, Box 22, Am. MACHINIST. 








+ MISCELLANEOUS WANTS + 


Advertisements will be inserted under this head at 
35 cents per tine, each insertion. Copy should be sent to 
reach us not later than Saturday morning for the ensu- 
ing week’s issue. Answers addressed to our care will 
be forwarded. 





Cheap 2d hd lathes & planers. S. M. York, Clev’d, O. 

Best Steel Flue Scrapers. Kelley Co., Erie, Pa. 

For Sale—Second-hand drill presses, engine lathes 
& planers. Dietz. Schumacher & Co., Cincinnati, O. 

Light and fine machinery to order; Foot Lathe 
Catalogue for stamp. E. O. Chase, Newark, N. J. 
Surface Gauges, ete. Catalogue free. 

F. A. Welles, Milwaukee, Wis. 
Estimates made on 
Elizabeth, N. J. 

Wanted to arrange with some responsible manu- 
facturing concern to put on the market anew gas 
engine which is entirely novel in gas engine prac- 
tice. Box 13, AMERICAN MACHINIST 


Calipers, 
Send for it. 


Wanted—Patterns to make. 
application to Wattles Gas Eng. Co., 


Wanted—An Allen pneumatic riveting machine, 
such as is used for beam and bridge work. Second- 
hand machine preferred. Address The Castle Ice 
Machinery Co., Indianapolis, Ind. 


We will pay 50 cents each for copies of the 
AMERICAN MACHINIST Of December 4, 1886 issue; 
must be unsoiled and in good condition. AMERI- 
CAN MACHINIST PUBLISHING COMPANY, 203 Broad- 
way, New York. 

Introduction and negotiation of American pat- 
ents and machinery to English manufacturers and 


agents. Write for circular to Geo. Richards. M. I. 
M E., Mechanical and Consulting Engineer, No. 5 


Laurence Pountney Hill, London, England. 


Wanted—By a well-known English firm, a patent- 
ed engineering specialty, to manufacture and sell in 
England and colonies. State full particulars to 
‘*N.”’, care T. B. Browne’s Advertising Agency, 353 
-355 Canel Street, New York. 


Michigan Agricultural College offers instruction 
in mechanical engineering—four years’ course; the 
average expense of attendance at the college is 
$135 per year; the course is arranged so as to give 
students an opportunity to earn a portion of their 
expenses. Address Mechanical Department, Agri- 
cultural College P. O., Mich. 








CLEVELAND TWiST ORILCO.. 


Established in 1874. 


100 & 102 Reade Street, New York. 


CLEVELAND TWIST DRILL CO. % ovces victoria st, tonson, ens 


COR. LAKE & KIRTLAND STS., CLEVELAND, 0. 


5 Neue Promenade, Berlin, C., Germany 





MACHINERY 


NEW AND SECOND-HAND. 


93 in. Hydraulic Riveting Machine, 
cumulator. 
10 Ton Crane Bridge, 24 ft. x 20 ft. 
Plate Planer, 1614 ft.. one setting. 1 in. Plate. 
Shear No. 27, 30 in. throat, 4% in. plate. 
Above entirely New, made by Bement, Miles & Co. 
ALSO — 


Boiler Rolls, 8 ft. 34:n between Housing. Cheap. 

Punch, 21 in. throat. Teal. 

60 in. Swing Post Drill. Hilles & Jones. 

Full Line Lathes, Planers, Drills, Milling Machines. 

Screw Machines, Shapers, Profiling Machines, ete. 

No. 3 Stiles Press. 

Lot of Polishing Machinery. Dynamo for Electro 
plating, Drop Hammer, Belting, etc., ete. 


Pump and Ac- 


Send for December List of Machinery on Hand. 


GEO. PLACE MACHINE CO., 


Warehouse: 511 and 513 WEST 13th STREET. 
Office: 120 BROADWAY, NEW YORK. 


FOR SALE. 


lately used as a Glass Works, 
now standing at Lenoxdale, Mass., same being 1s 
ft. height of post, by 80 ft im width. by 300 ft. in 
length. Same will be sold for but little more than 
the price of scrap iron, either as a whole, or in 
parts to suit, taken down and loaded on cars 
complete, ready for erection. Price and further 
particulars upon application to 


EASTERN FORCE CoO., 


Rooms 78-80 Mason Building, BOSTON, MASS. 


BENCH STRAIGHTENING 


For General Use 


i 
TOOL ROOM 
and 


An iron building, 










— 
SEND FOR CIRCULAR. 


SPRINGFIELD MACHINE TOOL co. 


SPRINGFIELD, OHIO 








BLAKE & JOHNSON, 


order. 


WATERBURY, CONN. 


Ze uilders of WIRE FORMING MACHINES 


With F. B. Manville’s Patent Sliding Former, 


For making articles from the coil, of either round, half round, flat, or square wire, 
si ilar in shape to those shown in the cut bere with, 


Also similar artic les made to 


Send samples of articles required, and mention quantity wanted, that we may 
pst prices for either machine or the goods, whichever may be desired, 


*~ Bicycle and Labor Saving Machinery a Specialty. 





1 ADAMS ST., 
BROOKLYN, 


FORGINGS 
AND 
SPECIAL 
MACHINERY. 


THE STILES & on’ / PARKER PRESS CO. 








‘wee ° 


re 


ii i 
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= or Steel, 
A. R. KING MFG. CO., 


ERIE, tith & 12th Sts., 
JERSEY CITY, N. J. 


MACHINERY AND TOOLS. 
Heavy Machine Castings. 


























AMERICAN GAS FURNACE CO. 


OIL GAS PLANTS 


GAS BLAST FURNACES and HIGH PRESSURE BLOWERS 


For the economical generation and systematic application of HEAT. 
CATALOGUES ON APPLICATION. 


ENGLISH AGENCY: 


Chas Churchill & Co., Ltd., 21 Cross St,, Finsbury, London, E. C., England. 





GRAHAM TWIST DRILL AND CHUCK CO., DETROIT, MicH., U. $s. A, 


SOLE MANUFACTURERS OF 


GRAHAM’S GROOVED SHANK 





TWIST DRILLS AND CHUCKS. 





Endorsed by Practical Mechanics Everywhere. 


Send for Catalogue 















ee BEAM CALIPERS 
= ' 3 \ifl IN 5 SIZES 
Si! Any graduation, 
= J Also Vernier and Metric System. 
~ Wit WARRANTED ACCURATE. 

S {| Ask your dealer for them or send for circulars 


and pricesto K, @. SMITH, Columbia, Pa. 


SECOND-HAND MACHINE TOOLS. 


ENGINE LATHES. DRILL PRESSES. 


Sin. x5 ft. Flather. | 2 10in, 3-Spindle Slate. 
5 * a & Lamson. 2 Garvin, Bench. 

9 : es . Wright 2 Garvin, No. 2, 4-Spindle, 
pf oH Fitohbares 1 Pratt & Whitney, 3-Spindle. 
6 
¢ 





5 7 ** Bement. | 2 Pratt & Whitney 4-Spindle. 

5b ‘* 6 '* New Haven, 1 Garvin, No. 4, 6-Spindle. 

6“ 6° F. EK. Reed. 1 20 in. Blaisdel, eiaing Head, 
Powe 


6“ 8 F.E, Reed. 1 22 * Prentice, B. ° 

6 “ 6 Prentice Bros, 1 24“ CO incinnati, Siiding He ad. 
116“ 6 Perkins, 1 25 ‘* Blaisdel, RB. 
218 * 8 “ Wm. Munzer. | 1 24 ** Prentice, B. ra P. r. 


120“ 6 EP. Bullard, 
20 in.x10 ft. Putnam. 
1 26 in. x. 10 ft. New Haven, 


PLANERS. | 


1 15 in. Lathe and Morse Crank. 
1 20 in. x 20 in. x 6 ft. Pratt & 
Whitney. 1 Whiton 2-Spindle 
1 22 in. x 22 in. x 4 ft. Pond. Machine. 
1 24 in.x24 in. x5 ft, New Haven, 1 No. 1 Brown & 8S. Surface 
1 28 in.x28 in.x7 Grinder. 
40 in.x40 in.x9 ft. Pond Mach, T, | 1 No. 2 Brown & 8, 
Yo. Grinder, 
| 2386 in. G. & E. Auto. Gear 


34 in. Putnam, B. G. and 8. H. 
5 ft. Niles Universal Radial. 


MISCELLANEOUS, 


214 in. x 5 ft. 
Square Arbor. 


Fox Lathes, 


Centering 


Surface 





. pe 
SHAPE RS, Cutters. 

1 6 in. Boynton & Plumme r, 2 Garvin Auto. Gear Cutters, 

110 1 6in. Bement Slotter. 

2 15 * Paths Friction. 1 10 in. Newton Slotter. 

1 24 ‘He ndey, Friction. | 1 No, 2 Nat. Single Bolt Cutter 

215 “ Wood, Light & Co. 13 “¢ «© Deghle “ “ 

118 “* Putnam, Traverse Head, | 


Also, large variety of other machines. 
and detail description. 


THE GARVIN MACHINE CO., 


LAIGHT & CANAL STs., NEw YORK. 


Write for complete list 





SECOND-HAND 


MACHINE TOOLS. 
BOILER TOOLS and STEAM HAMMERS. 


Engine Lathe, 13in.x 6 ft. Blaisdell. Good order. 
” ys 14“ x 6‘ Hendey, with Taper. A}. 
* “ 14“ x 6“ +t endey with Comb Chuck. Al. 
4s és 15 “* x 6“ Perkins. Al order 
bie “ 16“ x 8“ Ames “Reverse Motion.” 
® “ 18 “ x 8‘ Hendey. Al orcer. 
* “« 20“ x10“ Putnam. Al order. 
ped ye 24 ** x12‘ Fitehburg. Al order. 
“ “« 36 x14“ Heavy pattern. Al order. 
Planer, 19 in. wide x3ft.long. Wheeler. Good order. 
24 sh = New Haven. Good order. 
ms * 6 ‘* Wood and Light. Good order. 
a“ @ * sg 6« Whitcomb. Good order. 
“ @ * es Hewes, Phil. Fair order. 
Shaper, 8in. stroke. Gould, Good orde or. 
ne | Crank Motion, *‘ Improved Style ’ 
sad 15 nd Hendey Friction. Sel kl 
” 22 Triple Geared “ 
Drill. “Sensitive.” 1Spindle. Slate’s. Good order. 
. 20in. w a teed. Blaisdell. as 
“ 24 Bk. Gears, Auto feed. Ames. Good order. 


Gang. 3Spindle. Garvin. Good order. 

Radial, 6ft.swing. Semi Universal. Good order. 
Brown & Sharpe No.5. Chasing bar. Brown & Sharpe. Good. 
Milling Mac hine No.l. With Tools. Garvin. Good order 
Universal. improved style. Complete 
Lincoln pattern. Good order. 

Upright Boring and Turning Mill. 388 in. Two heads. Al. 

Pulley Turning Machine, 36 tn Two Tool rests 

Vertical Turret Chacking Machine 36 in. brown & Sharpe 

ar 9 2 meta. 36 in. Cuts Spur, Bevel, Spiral and Worm 

Extra heavy pattern, Semi Auto. fodernstvle Al 

BOIL, Py R ‘BENDING KOLLS. 6, 8 and 10 ft. Improved style 
with Hinged Housings. ; 

STEAM HAMMER. a0 the. 

iles.””, Good o 

LARGE STOCK IMPROVED NEW TOOLS of the BEST 

STANDARD MAKES 


Je de McCABE, 


E. P, BULLARD’s |!4 Dey St., 
NEW YORK. 


N, Y.Mach’y Warerooms. 


“e “ 


Single frame “Ferris and 














aye << 


a at tins? 





WE LEAD, OTHERS TRY TO FOLLOW. 





If it is not true that we are building THE BEST BLOWER now on the 
market, why this haste on the part of others to discard methods of construction long 
considered by them as good enough, and why their efforts to imitate our new ideas ? 

When you require a positive blast and want something efficient and economical, 


write to 


THE CONNERSVILLE BLOWER CO., 


CONNERSVILLE, 





IND. 


=e ee aac 
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THOS. H. DALLETT & CO., 


YORK ST. & SEDGLEY AVE., PHILADELPHIA. 
MANUFACTURERS OF 
Portable Drills, Hand Drills, Boiler 
Shell Drills, Light Drill Presses. 
Also ELECTRIC MOTORS 
for driving 
Machine 
1 OOLE, 
Cranes, 
Elevators, 
Pumps, 
Presses, 
and other 
> Machinery. 












Shriver’s New York Traveling Cranes 


FOR HAND OR 
ELECTRIC POWER. 





333 East 56th St. 


T. Shriver & Go, Y os oh 


MANUFACTURERS oe 


TRAVELING CRANES of 1%, 2, 3,5 and 10 Tons 
capacity. to be operated by Hand, or walls orin part 
by Electricity. 











1s 3 
A (CATALOGUE, 





Send for Circulars 
and References. 


-<i33 


“T TRAVELING CRANES. 


Driven Either by Rope or Belt, or 
by Electric Motor. 


MANUFACTURED BY 


ALFRED BOX & CO., 


Front, Poplar and Canal Sts., 
PHILADELPHIA, PA 









CRANES, TROLLEYS, PORTABLE HOISTS, OVERHEAD TRACK. 








= sii 





HHH 








MARIS ‘AND BEEKLEY, 


SEND FOR CATALOCUE. 








2348 & 2345 
Callowhill St., 


PHILADELPHIA, PA. 








CTaNES 


CUPOLAS, LADLES, TRUCKS, 
Detroit Foundry Equipment Co., 


702 TEMPLE Court, CHICAGO. | DETROIT, 
New Yor« Office, 182 FRONT Sr. MICH. 


THE 


Oneida Mife, Chuck Co, 


ONEIDA, N.Y, U.S. A. 


Manufacturers of The Mon 
arch Lathe Chnuek and Little 
Hercules Drill Chuck, Write for 
catalogue direct, or to 


CHAS, CHURCHILL & C0., Ltd, 
21 Cross Street. 
Finsbury, London, ENGLAND. 








a 


“ 
4 ] corrin aLeicrton 2 SYRACUSE,N.Y 


a wre emacs oenet 


MACHINISTS’ SCALES, 


PATENT END GRADUATION. 
We Invite Com er for Accuracy with all ee. 
EVERY SCALE GUARANTEED. SEND FOR 

COFFIN & LEIGHTON, SYRACUSE. "N.Y 


ones 





American Standard Gauge & Tool Works, 


WILMINGTON, DEL. 
Makers of Implements for 
Standard Measurements. 





Crescent Gauge. 


Send for New Pamphlet. 


Flat Bar Gauge 
JAS. A. TAYLOR & CO. 








NT ANYTHING INTHE 


“GSES: DROP HAMME Dg °° 
po? AT DROP Unrest 


SENDFOR CATALOGUE 


o Miner 5 Peck Mis. ©. 


NEW HAVEN.CONN. 
LARGEST LINE INTHE MARKET 





S&S BEVEL GEARS, 


Cut Theoretically Correct. 
For particulars and estimates apply to 


HUGO BILGRAM, 


MACHINIST, 
r to 


uccessor 
BREHMER BROS., 
440 N, 12th St., Philadelphia, Pa. 









EICKENSSTEEL 


Works at HAGEN, WESTPHALIA, GERMANY. 
ADAPTED SPECIAL No. 8| MARKT &Co.., 


TOOL STEEL | 45 no equal for AGENTS, 
FOR use on very 78 & SON, Moore St., 


SPECIAL Uses, | HARD MATERIALS.| New York. 


The Sample 
Tells the Story. 





Asample of Dixon’s pure flake lubricating 
Graphite, with interesting and instructive 
pamphlet, 


Sent free of charge. 
JOS. DIXON CRUCIBLE CO., 
JERSEY CITY, N. J. 





SEND FOR CATALOGUE, 


ORCESTER MACHINE SCREW co 





Wanu facture rs of Set, Ca p& 
Machine Screws, Studs, etc. 





The National $ 
Feed-Water ¢ 
Heater 


A brass coil Heater 
delivering water to 
the boiler at 210° 
Fahrenheit 


500,000 H. P. sold. 
Prices low.  Satis- 
faction universal 
The National 
Pipe Bending 
Co. 
82 River St. 
New Haven, Ct. 





Ask your nearest Dealer, or send to the Manufacturers for 


THE LATEST AND THE BEST TWO JAW DRILL CHUCK. 


Strong, Accurate, Durable, Cheap. 


Made entirely of Steel, Body Solid, of but one 
piece of Metal. 


Ask for Style B.—Holds from the smallest to 3¢ inch. 


THE E. HORTON & SON CO., Windsor Locks, Conn., U.S.A. 


Or CHAS. CHURCHILL & CO., Ltd., 21 Cross St., Finsbury, London, England. {awance av tue 


CUSHMAN CHUCKS. 


We have recently improved our full line of Geared Scroll Chucks 
and have also added a 10% inch and a 15 inch. 
application. 

Send for our catalogue of all kinds of Lathe and Drill Chucks. 


Lu CUSHMAN CHUCK CO., HARTFORD, CONN. 
LATHE AND DRILL CHucks. 


Buyers should note quality first 
and then price. We have made im- 
mors ments which greatly increase 

he durability and accuracy of out 

tools. Please investigate our claima 
We carry a large variety in stock 
and design chucks pow | chucking 
tools for special purposes. Have 
you read our late catalogue ? 









Prices and discount on 








SECTION INDPT. _ 
THE D. E. WHITON MACHINE CO,, 5 Oak St., New London, Conn., U.S.A. 
OR SELIG, SONNENTHAL & CO., 85 QUEEN VICTORIA ST., LONDON, E. C., ENGLAND. 


PEQ DRILL. 





1884 PAT 





SKINNER CHUCKS. 


Independent and Uni- 
versal Chucks,Combina- 
(} tion Lathe ¢ ‘hue ks with 
patent reversible jaws, 
Drill Chucks, Planer 
Chucks and Face Plate 
Jaws. 


SKINNER CHUCK CO., 


SEND FOR CATALOGUE, New Britain, Conn. 


Write The Pratt Chuck Co., Clay- 
ville, N. Y., U. 8. A., for free illustrated 
catalogue of 


POSITIVE DRIVING DRILL CHUCKS, 


made in eleven sizes and two styles, showing 
the only perfect system ever devised for 
holding and driving drills. 
FOREIGN AGENCIES: 

*h. Roux et Cie., 54 Boulevard du Temple, Paris, 
France; E. Sonnenthal, Jr., Neue Promenade No. 5, 
Berlin, Germany ; Selig, Sonnenthal & Co. , 85 Queen 
Victoria St., London, E. C., England. 


The Andrew Patent Drill Chuck 


Holds the Heaviest, Straight or ta 
per Shank drill or boring ar from 
dropping out of the socket. All 
taper Shank tools with flat ends 
broken off used just as well as new 
tools. Can be made direct on the 
spindle of any old or new drill press. 
Endorsed by all prominent drill 
makers and mechanical experts. 
M. Le ANDREW & CoO,, Cincinnati, Ohio. 


DRILL CHUCKS. CHUCKS 


LOW in Price—HICH in Efficiency. 


Jordan Planer Chucks, 


SEND FOR CIRCULAR. 


c.W.JORDAN 


4 Wayne St., 
WORCESTER, MASS. 


Ch k The National. 
GAS faces 
COMBINATION, 


Est'd 1882. Strongest. Easiest to change. Best finish. 
Reversible Jaws (patente a) riving 5 changes in- 
cluding every possible position. fi. LUSTRATED CATA- 
LOGUE sent. Liberal discounts. Prompt shipment. 
Address W. WHITLOCK, 
39 Cortlandt Street, N. WY. 
Works, 1300 Hudson, Hoboken, N.o. 














VOLNEY W. MASON & CO., 


Friction Pulleys, Clutches and Elevators 


PROVIDENCE, R. I. 











Send for Catalogue. 








Mac NEWREVERSIBLE JAWS 
TRUMP BROS. MACHINE CO., MFRS., (DOVETAILED). 
WILMINGTON, DELAWARE. New Catalogue Now Ready. 


FOR SALE BY 
CHAS. CHURCHILL & CO., Ltd., LONDON, ENGLAND. 


THE HOGGSON & PETTIS MFG. CO., 
Est 189. NEW HAVEN, CONN. 


CASTINCS 


For Machinery of any size, from patterns or 
drawings. Quality and finish unsurpassed. Prices 
way down. 


L. E. HOYT & CO., 
WALTON, DEL. CO., N.Y. 
New York Agent, CLEVELAND FOOTE, 47 Broadway. 


= The Almond Coupling 


NEW quarter turn 

motion to replace 
quarter turn belts and 
| bevel gears. 


T. R. ALMOND, MFR. 


83 and 85 Washington ee 
BROOKLYN, N. 





TWEDDELL’S 


HYDRAULIC MACHINE TOOLS. 


TWEDDELL, PLATT & FIELDING'S " PATENTS. 


For RIVETING, BENDING, FORGING. 
PUNCHING and SHEARING. 


With Necessary PUMPS and ACCUMULATOR, 
Also Special Plant for Riveting Water 
Mains in Position. 


Supplied in Great Britain to all H. M pes kyards, The 
Fairfield Shipbuilding Company, J ( Thomson, 
Penn’s, Maudslay’s and all the bhailw p Companies on 
the Continent—Krupp’s, Gruson’s and all the German 
Docvkyards and Railways, to Baldwin’s, Altoona, Roan- 
oke and Scranton Loco-shops, and the leading Ship 
builders and Bridge-builders thro yughout the world, 








NoOIsS DSL s~>. 


LICENSEES AND MANUFACTURERS ¢ 


FIELDING & PLATT, Gloucester, England. 
A First-Class Representative 
Wanted in the U. 8S. 


Apply TWEDDELL’S SYSTEM, Limited, 


14 Delahay Street, 





SOFT CASTINGS, 


Made from best grades of Pig se) for 
Light Machinery, Electric Work, etc. 


THE BURR & HOUSTON 60., 


BROOKLYN, N. Y, 


- Westminster, London, England. 
Purchasers are Warned against Buying or 
Using Infringements of our Patents. 


33 TO 39 FRANKLIN ST., 











BYORSULIC MACHINERY. 


PRESSES, PUMPS, PUNCHES, 
JACKS, VALVES, FIT- 
TINGS, PACKINGS, 


ACCUMULATORS, 
“SeThe W, & 8 Hydraulic Machinery Works, 


WATSON & STILLMAN, Proprietors, 















B) 204, 206, 208 & 210 East 43d Still 


NEW YORE, 





Horizontal Jack. 2 Plunger Hand Pumps. 
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LODGE & DAVIS 
MACHINE TOOL CO. 








na LOUIS, 


23 N. SECOND ST. 


CHICAGO, 


68-70 S. CANAL ST. 


NEW YORK, 


110 LIBERTY ST. 


PHILADELPHIA, 


19 N. SEVENTH ST. 


WORKS: 


CINCINNATI, O., U. S. A. 





Buicoers OF QUT ANDARD 


Engine Lathes, Planers, Shapers, 


Milling Machines, Drill Presses, Screw 


Machines, Bolt Cutters, 
Turret Lathes, Pulley Lathes, &c. 
BOSTON, PITTSBURGH, 


23-25 PURCHASE ST. Cor. MARKET and WATER STS. 





ENCINE LATHES. 


22” and 24’ furnished in lengths of 8, 10, 12, 14; 
and 16 feet Bed. 
With all modern Improvements. 









Lathes 


OUR PAT. RADIAL DRILLS ARE BEST. 


Good tools produce good work, we use only the finest 
machinery and employ the most skilled Mechanics, 
hence, are in position to offer the best Mechanisms 
to be obtained at a moderate price. 








Address, 


Dietz, Schumacher & Co., = 
Cincinnati, 0., U. S. A. 


Turret Chucking en 


22-inch Swing. 

4-step Cone. 4-inch Belt. 

21%4 Hollow Spindle. 

Turret, Plain or Automatic. 

7-foot Bed. 

Four Changes for Power Feed. 

Double Cut-off Rest with Two Tool 
Posts, having Longitudinal move- 








ment by hand wheel. 








Is not only 





MONE Vv SAVED. 








Comatnep Dritt anp CounrersinK ror Centerinc Latue Wore 

Bize of ‘body 3-10 in.; Drill 4% in. and 3-32, or same size each end. 
15-64 in.; ‘* 8-100 and 7-100. 

13-64in.; ‘* 1-16inch. Price $1.50 per doz. 

4. T. SLOCOMB & CO., Providence, R. |. 


BACK VOLUMES OF THE 


for 1880, '81,’82,'83,’84, 85, ’86,'87,’88, 89, 
a few may be still be had at the regular rate 
of $3.50 per volume bound. or $2 50 unbound. 

A few volumes for 1890, 1891 and 1892 
‘ont also obtainable at the regular rate of 
$4.00 per volume bound, or $3.00 unbound. 
Bound volumes, being too heavy to go by 
mail, are sent by express or freight as de- 
sired. Transportation charges payable at 
destination. Address, 


AMERICAN MACHINIST, 
203 BROADWAY, - NEW YORK. 


Lstand, Fanueowen & Morton Co, 
WET EMERY GRINDER. 


Any amount of water easily applied without the 
use of Pump, Hose, Treadles, Cocks, or any of the 
objectionable features common in this class of 
Machine. Truing Device, which is inexpensive, 
does the work perfectly and quickly. The whole 
rig practically as simple as the old-fashioned grind- 
stone trough and much more effective. Send for 
circular. 


LELAND, FAULCONER & NORTON CO., 


96 TO 106 BATES STREET, DETROIT, MICH. 


Guide Rest for Boring. 
CINCINNATI, OHIO. 
FOR PREVENTING RUST ON BRIGHT SURFACES, 
but is 
A NECESSITY to all 
STEVENSON, BRO, & CO. 
To learn all about it address 132 South Second St., Philadelphia. 
‘ ’ . . T 
For Reducing and Pointing Wire, 
| ESPECIALLY ADAPTED TO POINTING WIRE 
For Machines or Information address the 
Manufacturer, 


THE LODGE & SHIPLEY M. T. CO., 
USEFUL 

Manufacturers and Shippers of Bright Machinery, Tools, Locomotives, Steam Engines, &. 
ACHINERY 

18 .W. GOODYEAR, Waterbury, Conn. 

















TTT TD, 





“a 39 © SD owl 
; EL&ESSE 
‘ 5 gure ESSER Co 5 


Branch: 265 State St., Chicago, 
Manufacturers of 


Drawing Materials, 
Surveying Instru- 
: ments, &c. 














Paragon Drawi ing Instruments, Extra and Best 
Quality ; German Drawing Instruments, Paragon, 
Dupiex, Universal, Anvil Drawing, Helios, Blue 
Process Papers, Scales, Triangles, T-Squares, &c., 
&e. Catalogue on application. 














NO KEYS. NO KEY-SEATING. NO SLIPPING. STUART’S PATENT 
Compression Wedge Coupling. 


SENT ON TRIAL. 


i Can be attached or removed in a few seconds without 
/ injury to shaft or coupling. 


SIMPLEST and BEST in MARKET, 
Also the Cheapest. 
Send for discount and illustrated Price List of 20 sizes. 


R. J. STUART'S FOUNDRY AND MACHINE WORKS, 
NEW HAMBURGH, N. Y. 
















respectfully call the attention of the trade to our 


' 
v\ Branch 


a large stock of METAL-WORKING MACHINERY. 


This, together with our factory, and usual large stock of 


NEW AND SECOND-HAND TOOLS in New York, enables us to 


offer special inducements to intending purchasers. 


House in PHILADELPHIA, Pa., where we carry 


Those finding it more convenient to trade in Philadelphia, are 


cordially invited to visit our store or correspond with us there. 


THE GARVIN MACHINE CO., 


51 North Seventh Street, PHILADELPHIA, PA. 
New York Factory and Warerooms, LAIGHT and CANAL STREETS. 





Pat. KEY-SEAT SETTING GAUG= 


PATIENT UNIVERSAL SCREW-CULTING CENTER EVERY 
DEPTH ANGLE AND 
J- w YKE & :co, TWIST DRILL GAUGE MACHINIST SHOULD HAVE 





OUR CATALOGUE. 


It is a 704 page cloth bound book, A copy 
will be sent, express paid, to any one sending 
$1.00, and the money paid for book will be re- 
funded with first order amounting to $10.00 


MONTGOMERY & CO., 


105 FULTON STREET, 
New YORK CITY. 





RELIABLE 


CREDITS. 


The John W. Ealy Company have just 
issued the most complete and reliable Refer- 
ence Book of Credits for 


MACHINISTS, FOUNDRIES AND 
IRON WORKERS 


ever published by any Mercantile Agency. 
This book has been greatly enlarged and 
improved, each city and town have been 
carefully revised to date by our own report- 
ers—right on the ground. All ratings have 
been thoroughly investigated and made upon 
a close and conservative basis, giving the 
present financial worth of manufacturers and 
dealers; tells you whether they are prompt 
or slow in payments or sell only for cash. 
This book costs less than a General Agency 
book, it covers the trade thoroughly, contains 
exactly what the trade want in a com/lete, re- 
liable and condensed form, leaving out the 
names of a MILLION people in other lines of 
trade with which they have no dealings what- 
ever. We invite criticism and comparison. 

This book will be sent for inspection (free of 
express charges) to any Manufacturer or Job- 
ber, upon application to either of our offices, 


THE JOHN W. EALY COMPANY, - 


Chicago: 902 Masonic Temple. Philadelphia: 
119 S. Fourth Street. Cincinnati: 34 West Third 
Street. Boston: 19 Milk Street. New York: 278 








‘A. FALKENAU, 


{ith Sivest & Ridge Ave., Philadelphia, Pa. 


MANUFACTURER OF 
SUPERIOR 14 INCH LATHES, TOOL 


GRINDING MACHINERY, HY- 
DRAULIC VALVES, ETC., 











and 280 Broadway. Pittsburgh: 121 Third Avenue. 


Special Machinery designed and constructed. 
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MOKSE TWIST DRILL AND MACHINE COMPANY, 
New Bedford, 


Manufacturers of Morse Patent Straight-Lip Increase Twist Drills. 





Solid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills, 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 


W. C. YOUNG MFG. CO., "si" 
FootLathes, Engine Lathes, 


SHEARS AND PUNCHES. 


Lathes, 
Planers, 
Drills, 

Slotters, 
Etc. 
NEW HAVEN MANUFAC’G CO., 


New Haven, Conn. 











ENGINE LATHES 


HAND LATHES, FOOT LATHES AND 
MILLING MACHINES. 
Manning, Maxwell & Moore, 
Selling Agents, 11! Liberty St., New York. 
515 Phenix Building, Chicago. 








D, SAUNDERS’ SOM, 


Manufacturers of 


Pine Cutting & Threading Machines 


For Pipe, Mill and Steam Fitters’ Use. 


TAPPING MACHINES, 


For Steam Fitting, also 


A v” Steam and Gas Fitters’ Hand Tools, 


21 Atherton St., Yonkers, N. Y. 







SEND FOR CIRCULAR. 


JONES & LAMSON MACHINE CoO., 


SPRINGFIELD, VERMONT. 


SOLE BUILDERS OF THE 


FLAT TURRET LATHE. 


ALSO BUILDERS OF OTHER 


TURRET MACHINERY. 


PUBLISHERS OF 


“RAPID LATHE WORK,” 


BY NEW METHOD. 
24 in. long. (Hartness System.) 


2 BY 24 FLAT TURRET LATHE. SEND FOR CATALOC. 











Capacity 
2 in. diameter, 








A JLver’s Prorit 


Lies in the accuracy and amount of work it will or 
can be made to produce ina given time. No machine 
will do better nor more than ours. Get our book and 


ascertain just what it’ll do. 


The Cincinnati Milling Machine Co., 
CINCINNATI, OHIO 





BICKFORD DRILL AND TOOL CO. 


3 PIKE STREET, CINCINNATI, OHIO. 
BUILDERS OF 


UPRIGHT, RADIAL, HALF AND FULL 
UNIVERSAL RADIAL DRILLS. 





aa 








BORING AND TURNING MILLS. 





MAKE YOUR- 
SELF A 


Steam and Steam Engines, Strength of Materials, Applied Mechanics, 
Moderate Charges. 





MECHANICAL ENGINEER OR DRAUGHTSMAN; *:: 


charge of, or to superintend the manufacture of Machinery, by devoting your idle hours to Home Study, by the method of 


THE CORRESPONDENCE SCHOOL OF MECHANICS, SCRANTON, PA. 


The course embraces instruction in Arithmetic, Algebra, Geometry, Trigonometry. Elementary Mechanics, H 


or qual- 
ify to 


Bet ag" chanics, Pneumatics, Heat, Mechanical Drawing, 
Boile rs, Machine Design, Electricity, Etc. To begin, Students need only know how to read and write. 


Diplomas Awarded, Send for Free Circular Giving fall Particulars, 








LATHES AND PLANERS. 
DRAPER MACHINE TOOL CO. 


SUCCESSOR TO LATHE & MORSE TOOL CO. 


WORCESTER, MASS., U. S. A. 








HURLBUT-ROGERS MACHINE CO., 
SOUTH SUDBURY, MASS. 


Boston, October 31, 1893. 


CHAS. A. STRELINGER & CO., 


Tools, Supplies and Machinery, 


DETROIT, MICH. 


CURTIS, 


Gentlemen :— 

Answering your esteemed favor of the 30th, 
we take pleasure in stating that the new tool 
blocks in our cutting-off machine, are giving the CURTIS & 
best of satisfaction and in our opinion they 
are the best tools for this purpose in the market. a Ti 

Ly * Z 
Yours respectfully, % 
AKRON IRON WORKS, 
E. D. BOOTH, Manager. 


BARKER’S IMPROVED 
CENTER GRINDING MACHINE. 


NO GAUGES. NO BELT. 


Every Machine Guaranteed. 
MANUFACTURED BY 


WM. BARKER & CO., Cincinnati, Ohio. 
SEND FOR CIRCULAR. 
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BOYNTON & PLUMMER, 


WORCESTER, MASS. 


Manufacturers of 


’ Shaping Machines, 
Drilling Machines, 
Bolt Cutting | Machines. 


CHAS CHURCHILL & ( & 00., Lt'd, 
21 Cross St,, Finsbury, London, 


The Moore & White Co, 


15th St. & Lehigh Ave., 
PHILADELPHIA, PA, 
MFRS. OF 


The ** Moore & White” 
Friction Clutches 


Cut-off Couplings. 


Send for Circulars. 









P. BLAISDELL & CO., 


Manufacturers of 


Machinists’ Tools, 


WORCESTER, MASS. 


Albro Worm and Worm Gear 


Consumes less 
power and gives 
better 
than any other 
System. Infor- 











results 








mation cheer- 


4 fully furnished. 
: The Albro-Clem 


e Elevator Co., 
4]] & 413 Cherry St, 





EVERY STYLE, SMALL OR LARCE. 
1100 SIZES IN STOCK. SEND FOR CATALOGUE. 
BOSTON CEAR WORKS, 











Philadelphia, Pa. 


35 Hartford Street, BOSTON, MASS, 





SMALL CRANKS W. D. FORBES & CO., 
AND HOBOKEN, 
N. J. 
1300 HUDSON STREET. 


ENCINE PARTS 
MADE. 


MILLING CUTTERS, 
FINE TOOLS, 

SPECIAL MACHINES, 
HARDENED ARBORS. 





THE ERIE KEY-SEATING MACHINE. 


MANUFACTURED BY 


THE BURTON MACHINE Co., 
“ik, rr hey 






The cut represents 
our Stationary and 
Portable Key - Seat- 
ing Machine, which 
fully meets all the 
requirements of a 
They are furnished 
or three Arbors as 





machine shop, 
with one, two 
desired, to cut any width of key-seat 
up to 2 1-2 inches wide. 

1 15-16 inches Arbor works 







in all bores from 1 15-16 
. ? inches to 3 inches diameter, 
eee : and cuts seats 12 inches 
long. 
2 7-16 inches Arbor works in all bores from 2 7-16 inches to 
6 inches diameter, and cuts seats 16 inches long. 
4 7-16 inches Arbor works in all bores from 4 7-16 inches t 


JOHN BECKER MANUFACTURING CO., 
FITCHBURG, MASS. 
Send for Circular. 


14 inches diameter, and cuts seats 26 inches long. 
With an attachment for the purpose seats can be cut in holes 
as small as 1 inch diameter, by one passage of the cutter. 


If the work is heavy and too large to be slaned on machine it 
can be detached from stand and used as portable machine, 








THE BECKER MILLER No. 4 








THE ARMSTRONC TOOL HOLDER, 
For general use on Lathe, Shaper and Planer. 

Takes the place 

mT] of 46 dozen forged 

tools, Saves Black- 

smith work, 90 per 

cent, Tool Steel, 70 


FOOT POWER LATHES 


For Electrical 
and Experimen- 
SS tal work. For 
} Gunsmiths and 
For general Ma- 










per cent. Grinding 
Over 10,000 already 
in use by such firms 
as J. A. Fay & 


Tool Makers. 
A Fgan Co., Fitch chine Shop Work. 
Machine 


burg 3 : 

] High grade tools ; elegant in design, superior in con- 
= GF oa “ pgs struction. The best foot power lathes made, and quality 
uM. pd 9 Frick considered the cheapest. Send for catalogue and prices. 
Machine Ow, ¢ 4] 

271 Co. and 1,000 other WW. F. & JNO. BARNES co., 


lange eonsatns. 1995 Ruby St., ROCKFORD, IIL. 


ENGLISH AGENTS, 


CHAS. CHURCHILL & CO., Lrtp. 












Patented February 28 Send for circulars. 


ARMSTRONG BROS. TOOL 00.78 and 78 Edgewood Ave,, Chicago, 








CHAS. CHURCHILL & Co,, London Agents. 21 Cross ST.. FINSBURY. LONDON, &£. C.» ENG. 
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Pulleys, 





WM. SELLERS & C0,, incorporated, 


PHILADELPHIA, PA, 


MANUFACTURERS OF 


MACHINE TOOLS, 


TRAVELING CRANES AND SWING CRANES, 


Operated by Electricity, Shafts or Inde- 
pendent Engines. 


Turn Tables, Testing Machines, Shafting, 
: Hangers, Oouplings, Eto, 
= INJECTORS FOR ALL CLASSES OF BO/LERS. 








The LONG @ ALLSTATTER CO. 


HAMILTON, OHIO, 


Multiple Punches and Gate Shears 


FOR ALL KINGS OF 





MULTIPLE PUNCH. 
BOILER, TANK AND STRUCTURAL IRON WORK, 
ROLLING MILLS, LOCOMOTIVE SHOPS,CAR AND 
WAGON WORKS, PLOW SHOPS, &c., &c. 








L. S. STARRETT, 
ATHOL, MASS. 











& 
AUTION---«: 
When buying Zvo/s be 
sure that the name 
: is engraved or 

* 

¢ stamped on them. 

3 

@ STARRETT’S TOOLS ARE WARRANTED. 

SEND FOR CATALOGUE. 


9000000 0000000000006; 


JF YOU HAVE ANY SMALL ARTICLES 


in Brass or Iron that you want manufactured 
in quantities, write to THe Jonrs Bros, ELEcTRIC 
Co., 28-30-32 West Court St., Cincinnati, O. 


apbAabpbb & 6 6+ 4 4 4 4 4 & é 4 4 4 4 4 4 bd dr 
VvyVvVvVvVvvVvVvVVvVvVvVvVvVvVvVvVvVVUVVYVVVV? 











DETRICK & HARVEY, 
MACHINE 6O., 


Manufacturers, 


Baltimore, Md. 









WE HAVE A FINE LIST OF 
OPEN SIDE PLANERS 


Ready for Immediate Delivery. 


SPECIAL MACHINERY. 


Z —_” ESTIMATES CIVEN ON MACHINES 


IN QUANTITIES. 





CON et nieime 
CATALOGUE OF THE LATEST DESIGNS IN 


MACHINISTS’ FINE TOOLS 


TO BE HAD FOR THE ASKING. 


STANDARD TOOL CO., 


ATHOL, MASS., U. S. A. 








,| THE PERKINS DRAW STROKE TRIMMER, 


An Indispensable Too! 
for all 
workers. 


ench Wood- 
Latest and 
Best Design. Infringers 
Prosecuted. Trial, not 
orders, solicited. 
PERKINS & CO., 
Grand Rapids, Mich 
STOCKS, NEAVE & CO., 
Manchester, England. 





JAPANNING, TINNING, NIGKELING, 
And all kinds of FINISHING. Best facilities for 
manufacturing small articles in Brass and Mallea- 
ble Iron. Send sample for estimate. 


H B. MAXWELL, 420 & 422 W. Court St., Rome, N.Y, 





'THE BUFFALO STEAM PUMP CoO., 


MANUFACTURERS OF BUFFALO, N. Y. 


STEAM PUMPS 


Fok ALL SERVICES. 
NEW YORK OFFICE, 76 JOHN STREET. 


Tw IRON WORKS, 


JEANESVILLE, LUZERNE CO., PA., 


BUILDERS OF 


SPECIAL PUMPS OF ALL KINDS. 


DUPLEX OR SINGLE, 
SIMPLE OR COMPOUND. 
MINE PuMPS, SINKING PUMPS, PRESSURE 


PuMPS, VACUUM PuMPS, ARTESIAN WELL 
PumPs, POWER Pumps, Etc., ETc. 












_— enn 
a4 IN. X 10 X 12 IN, DUPLEX OUTSIDE PACKED PLUNGER PUMP. 





MANUFACTURERS OF 


PUMPS 





For Boiler "| and 
Feeding, other 
Elevator _ purposes, 

Work, Send for 


Pulp Mills, 


B Circular. 
=NB a AQTO R RTH f 
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LOWVILLE IRON WORKS CO., ‘omyyte 





RACTICAL == [r'scyore'te echsmston. | 


| 


DRAWING.” 


By J.G. A. MEYER. 





ADDRESS: By J. G. A, MEYER. 





ODERN LOCOMOTIVE 
CONSTRUCTION.” 


This valuable series of 106 articles 


_ hi ” 
Pe gn wm eA “of the | ‘American Mac inist, | bewtng been concluded, copies of the 


American Machinist caaiahalan | American Machinist 
them will ” sent by mail to any address 
in the U.S., Canada or Mexico, for _ 65, 


or single copies, 5 cts. each, postpai 


203 BROADWAY, 
NEW YORE. 


in the U. 
| or single copies, 5 cts. each, postpaid. 





ye 8 
| them will be sent by mail to any address 
Canada or Mexico, for $5.20 












OF OVER 
300 PAGES 
SENT ON 
APPLICATION. 


LEVER ROPE_ 


| NEARLY | 

| 500 
DIFFERENT 

| MACHINES. 4 





ARTHUR'S PATENT, SEPT. 22,1891 


THE ECAN CoO., 


239 to 259 W. FRONT ST., Cincinnati, Ohio, U. 8. A. 


ARTHURS " “UNIVERSAL ” ROPE G GRIPS, 


Have you Power in your Building, or can you 
putin Electri¢ or Gas Motor? 


rstous, THE ARTHUR C0., °*ssonn'seen x" 


Makers of WOOD-WURKING MACHINERY 
FOR ANY CLASS OF WORK. 








WE TOOK THE “GRAND HONORS" at World's Fair. 








au CATALOGUE 








THE HENDEY-NORTON 


CHAS. CHURCHILL & CO,, Ltd., Agents, 
21 Cross Street, Finsbury, London, England, 


IMPROVED 


SCREW-CUTTING ENCINE LATHE, 


PATENTED MARCH 8TH, 1892, 


And Manufactured by the HENDEY MACHINE GO., Torrington, Conn., U. S. A. 











r >, THIS LATHE 


Cuts 12 different screws, 6 to 
20 without changing the 
and feed changes from 
1oO cuts” per 
change. 

Has Hollow Spindle or not 
preferred, 
Tool 


gears, 
30 to 


inch without 





’ kL 
HENDEY MACHINE CO. . © 2 
TNROINE Tan J } as 


Compound or 


mal Rest, Power 
Cross Feed, Taper Attachment: 
Carriage for 
cutting without the 
counter shaft, from the lever at 
the 


spindle to run in one continuous 


Elevating 
reverses screw 
use of the 
end of carriage, allowing 
direction. 

Lathe furnished to responsi- 
ble parties on 30 days’ trial. 


Send for Descriptive Circular. 


== 
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THE BUCKEYE ENGINE GO., SALEM, OuI0,| ¢ 


have received awards at the World’s Fair as follows: 


One Medal and Diploma and two Special Diplomas on Simple Engines, 


MEDIUM AND HICH SPEED, 


TANDEM COMPOUND AND CROSS COMPOUND CONDENSING AND TRIPLE 
EXPANSION FOUn CYLINDER CONDENSING ENGINE, 





ALBANY STEAM TRAP =" ALBANY, N.Y. 


RETURN 
STEAM TRAPS, 
SPECIAL 


BOILER 
FEED PUMPS 


AND 


PUMP GOVERNORS. 





AUTOMATIC 


STEAM PUMPS 


AND GOVERNOR COMBINED 


FOR PUMPING 


HOT CONDENSED WATER, 


s Renewable Seat and Disc 


VALVES. 





“OTTO” GAS ENGINE WORKS. 
SCHLEICHER, SCHUMM & CO., 


83d & Walnut Streets, 
Philadel phia. 


245 Lake Street, 
Chicago. 
New York Agency, 18 Vesey St. 


35,000 SOLD. 


MANY NEW IMPROVEMENTS 
FOR USE WITH 


COAL GAS, 
NATURAL GAS, 
PRODUCER GAS, 
: OR GASOLINE. 


COMBINED 
“OTTO” GAS ENGINES AND PUMPS. 


Consume 25 to 75 Per Cent. Less Gas than ANY 
other Gas Engine doing the same work. 


Power Presses 


‘R) For Punchin Drawin and 
h Stamping 8S eet Metal Yoods 
of Every Description. 

Roll Feeds, Dial Feeds, and Die 
Work to order. 


Also Automatic Wire-Working Machinery. 
The Coulter & McKenzie Mach. Co. 
540 Water St., BripGEPort, Con” 


— .~eae FIBRE. 


A Substitute for Hard Rubber, Brass, 
Rawhide and Leather, made Hard or 
Soft, in Sheets, Rods, Tubin , Washers, 
for Electrical Insulation, Friction Bear- 
ings, Noiseless Gears, Dust Guards, Pack- 
ing and General use in Machine Work. 

















Send for Catalogue and Samples. 
DELAWARE HARD FIBRE CO., 


a Wilmington, Del., 
Trade Mark. And 15 Long Lane, London, E. C, 





masno Ts 2""STEAMENGINES 
. 12 to 100 Horse Power 
~ 


Every Eugine 4 Adapted to Heavy, 
_— d under J 
Pus 







SW Continuous Work. 
\ SUITABLE 


wa Tubular & Firebox 
BOILERS 


on — hod immedi- 


CHAN ae TAYLOR co. INDIANAPOLIS, IND. 


GAD AND GASOLINE 


ENCINE. 


The Simplest Ever Made. 
Send for Catalogue. 


SAFETY VAPOR ENGINE C0, 
16 Murray St., New York. 


General Agents Wanted. 

















RAND DRILLCO., 


We were awarded the highest premium at the 
9) ay UMBIAN EXPOSITION 
the following: 

DUPLEX COMPOUND STEAM AND COMPOUND 

AIR COMPRESSOR AT MACHINERY HALL, 

and the following Exhibited at 

MINES AND MINING BUILDING, 

HIGH PRESSURE COMPRESSOR, 

STRAIGHT LINE COMPRESSOR, 
LITTLE GIANT ROCK DRILL, 
SLUGGER ROCK DRILL, 

FURNACE TAPPING DRILL, 
SHAFT BAR, 
COLUMN 
DERBY BIT, AND 
AWARD ON COLLECTIVE, EXHIBIT OF COM- 
PRESSORS AND DRIL 


RAND DRILL C0., 23 Park Place, N. Y. 














STEAM. 


CONOVER 
CONDENSERS. 


BELT AND STEAM DRIVEN. 


Compound Condensing Corliss Engine 
on Independent Condenser. 


HANDSOME CATALOGUE FREE. 
THE CONOVER MFG. CO., 
' 39 & 41 CORTLANDT STREET, N. Y. 








SET OF NINE TAKES |’ TO 7’ 
NICHOLSON’S EXPANDING MANDRELS, 








w. H. NICHOLSON & co., 


MANUFACTURERS OF 


MECHANICAL SPECIALTIES, 


WILKES BARRE, PA. 








ven DAY STEAM. 


simpson's Centrifugal 
Steam Separator. 


For Supplying Che ean and Dry Steam 
to Engines, Dry Houses, etc. 

Place ce Separator as close to engine 
as possible, the steam rng ef a spiral 
course be etwe en the thre ate causes 
the water to be thrown by centrifugal 
force against the outer walls, while the 
ory 8 Steam goes through the small hoie 8 
to center of pip *. weaarn can enter at 
A or B, as convenience may require 
also used in conveying steam long ¢ Gis 
tances, for Steam H amme rs, Dry Hous 
Water Gas Generators and for all pur 


poses where Dry Steam is necess sary 


(FYSTONE ENGINE & MACHINE WORKS. 


Fifth and Buttonwood Streets, Philadelphia, 





THE VERNON 


Revolution Counters, Car Fare Registers, &c. 
» -————@ Positive Motion. 
Steel Gearing. 
Brass Wheels. 
Absolutely 
















Accurate, 
5. M. BALZER, 
Manufacturer of Count- 
ing and Measuring 
Machines, 
| a EZ 129 Worth Street, 
eo & NEW YORK. 
Moffet Portable Drill 
UNSURPASSED Weighs 42 Ibs. and 
drills from %% to 
ASA 1% inches diam- 
REAMER — 
a 


Runs with Steam 
—OR— 


Will work in Compressed Air. 


any position. 


Manufactured by 


J.G. TIMOLAT, 


89&91 
S. Fifth Ave., 


NEW YORK. 










____—*OF IMPROVED i 
CORLISS STEAM ENGINES 


—— _ IN FULL VARIETY 
Tontracts —s 
TAKEN FOR LOMPLETE Py 














Wass BORO, 


ECLIPSE CORLISS ENGINES, 


40 TO 2,000 H. P., ALL STYLES. 
Scnd for Illustrated Catalocue. 


ALSO BUILDERS OF 


Electric High Speed Engines and 
Ice-Making and Refrigerating Machinery. 





(Tandem Compound.) 


AUTOMATIC 
ItIGI£C SPEED 
> Lf,” »N 
5 ~sefl ey 


HIGH PRESSURE BOILERS * ) | WESTON ENGINE CO., 


saad ki POST, N. Y. 
AND 


GOMPLETE POWER PLANTS = JULIAN SCHOLES EO. fob M bets 8, XY. 
PHILADELPHIA CORLISS ENGINES, 


GEO. D. HOFFMAN, RY +7 ake St t., Chi ioago 
H.M SCIPLE & CO.,34 & Arch Sts. Phila, Pe. 
Simple, Compound and Triple Expansion, 
ALL SIZES. 


Piadigla, Enger, Ret Lid 


Cuicaco: W. F. Parish Machinery Co 
Home Ins. Building. : ; 
New York: Wm. M. Power, 121 Liberty St. 




















38 Cortlandt Street, New York City 
| OSWEco, 18 South Canal Street, Chicago, Ill, 
50 Oliver Street, Boston, Mass. 


518 Arch Street, Philadelphia. Pa, 


ENGINEERING CO. 
NICETOWN. 
PHILA, 
49 DEY ST. 
NEW YORK. 


tlevators, Conveyors, Manilla Rope Power Transmission Machinery, Ewart Detachable Link Belting, 
dodge Chain, Howe Chain, etc. (Chicago-Link-Belt Machinery Co.) 








ADAMS 


Automatic Bolt-Threading & Nut Tapping Machine. 


Made In all Sizes to Cut from 1-4” to 6”, 


The simplest and most durable machine in existence. The thread- 
iy ing head is made entirely of steel. No links, levers, springs, caps, 
am cases, blocks or die rings in or about the head. Separate Heads 
— nes Furnished. Write for descriptive circular and price 


Capitol Mfg. Co., 125 to 137 Rees St., Chicage, Ih, aS 8, A. 


Agents for Great Britain, CHARLES CHURCHILL 
21 Cross Street, Finsbury, London, E. ., England. 


LATEST IMPROVEMENTS. 
NEW STYLE. 
NEW PRICES, 








AMERICAN Watti TOOL CO. 













EVANS FRICTION CONE CO. 


HANGING AND STANDING 
CONES. 


oe » MADEIN ALL SIZER. 

Y Thousands in use trans 
mitting from 1 to 50H.P. For 
information address, 


No 85 WATER STREET: 


th a Live-Steam Feed-Water Purifier, 


Guaranteed to Prevent Scale in Boilers. 
“| Using any kind of water. Hard Sheet Steel Troughs. 
Easily Cleaned, 


HOPPES MANUFACTURING Co., 























Send for Catalogue D. SPRINGFIELD, OHIO. 
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BROWN & SHARPE MFG. CO., 


PROVIDENCE, R. I., U. S. A. 


LIMIT GAUGES. 














1.249 


& 
ww 
tset 
































In the manufacture of machinery where interchangeability is an 
essential feature, the cost of production is materially reduced by the use 
of limit gauges. 





ENGLAND—BUCK & HICKMAN, 280 Whitechapel Road, London, E 

GERMANY —SCHUCHART & SCHUTTE, 59 Spandauerstrasse, Berlin, C. (Small Tools). 
GERMANY—G. DIECHMANN, Ansbacherstr, 5 Berlin, W. = 

FRANCE—FENWICK FRERES & CO., 21 Rue Martel, Pari 

France—F. G. KREU TZBERGER, 140 Rue de Ne uilly Puteaux (Seine). 

CuicaGgo, [Lu.— FRED. A. RICH, 23 South Canal St. 


MACHINE TOOLS. 
LABOR-SAVING IRON AND  STEEL- 
WORKING. MACHINERY 


Complete Equipments. 
THE NILES TOOL WORKS co. 


HAMILTON, OHIO. 


NEW YORK, CHICAGO, BOSTON, 
PHILADELPHIA, PITTSBURGH. 













Prices and Specifications upon 
application. 


JENKINS STANDARD PACKING 


for Steam or Joint Packing, has no superior. 
It is manufactured in all thicknesses. It is 
not loaded to increase weight. Does not rot 


ppm oral rl or burn out, Every sheet is stamped with 
JENKINS 


coe TENKINS Trade Mark, like cut. 
a JENKINS BROS., 


: NEW YORK, PHILADELPHIA, BOSTON and CHICAGO. 


BEMENT, MILES & CO., 


PHILADELPHIA, PA. 


-—BUILDERS OF-——— 


METAL-WORKING MACHINE TOOLS 


FOR 

[Mm RAILROAD SHOPS, LOCOMOTIVE AND CAR BUILDERS, MACHINE SHOPS 

ROLLING MILLS, STEAM FORGES, SHIP YARDS, BOILER SHOPS, 
BRIDGE WORKS, ETC., ETC. 





NO. 144 RADIAL DRILL. 








JENKINS STANDARD PACK 














New York Office. Equitable Building, GEO. PLACK, Agent. 
SPUR- AND SPIRAL-GEARED Pao ss 
From 22’x22’’ 

to 96'’x72” any 


(‘“SELLERS’ MOTION’’) 
length. 


ANE 


MADE BY 


The G. A. GRAY CoO., 


477-A83 Sycamore St., CINCINNATI, O. 


NOTICE, | 


It is being circulated that some machines can do 50% and another 
special machine 4 more work than the Eberhardt 


GEAR CUTTER. 


We have yet to see the one that does it; the facts are, we are 






















machines are placed alongside of these other 
machines. We can refer intending purchasers 
to shops where these are running. 

We warn the consumer from purchasing 
infringing machines. Write to 


GOULD & EBERHARDT, 
NEWARK, N. J. 


This is the machine that is cutting (with rare 
exceptions) all the Electric Motor Gears. 








The PRATT & WHITNEY CO., Hartford, Conn. 


—-MANUFACTURE 


DROP HAMMERS, 


Punching and Trimming Presses, Forging 
and Trimming Dies, 


Die-Sinking Machines, Hand Bolt Heading Machines, 


ROLL GROOVING MACHINES FOR FLOUR MILL USE, 
Spiral Shear Punches, Solid Adjustable and 
Opening Die Bolt Cutters. 


| Description and Prices Furnished on Application. 
Western Branch: 98 WASHINGTON STREET, CHICAGO, ILL. 


C AND MACHINISTS CLAMPS. 


C Clamps, in 5 Sizes, with Openings 
1%, 24%, 3%, 4%, 6% inches. 
Machinists Clamps, tn 4 Sizes, 
weth Openings 


1%, 2%, 3%, 4% inches. 


The Billings & Spencer Co. 


Hartford, Conn., U. S. A. 
England—CHARLES CHURCHILL & CO., 23 Cross St., Finsbury, London, E. C. 
France—L. ROFFO, 58 Boulevarde Richard Lenoir, Paris. Russta—/], BLOCK, Moscow. 
SY Ce ARRON TAT 


CLEVELAND, OHIO. 


MANUFACTURERS OF 


UNIVERSAL MONITORS 


eee She 
IRON AND BRASS WORKING MACHINERY. 
SEND FOR ILLUSTRATED CATALOGUE. 





























































y NY Sd | MAMVING, MAXWELL & MOORE 
“ (x) 5 * oat ie and Dealers in all kinds ot , 
= Eg © Gi | BESS" TOOLS AND SUPPLIES 
—_— z= “ 
as — “ £¢ =) 
peed 5 Z Au ‘2 
ae : bia ° g & vA 
.¢ Wo wk @ 
z ~ — 9 
= = a ~ & 3 = The Celebrated 
— 20 ae F. E. REED 
o Si: fF a 
e (x) g 8 retry LIBERTY S7., NEW YORE, 
UO 


We carry the largest lize of Tools and Supplies in the City, 








UPRIGHT DRILLS, 


CUTTING-OFF MACHINES, 
KEY-SEATING MACHINES 


AND 
SPECIAL MACHINERY. 


Write for Catalogue and Prices. 


THE W.P. DAVIS MACHINE CO., 


ROCHESTER, N. Y. 


ie WYMAN® GORDON 


WORCESTER, MASS. 
— WOOD WORKERS’ VISES — 








J. M. ALLEN, PreEsIpEnvr. 

WM. B. FRANKLIN, Vice-PRrEsmDent. 
F. B. ALLEN, Seconp VicrE-PRESIDENT, 
J. B. Prerce, SECRETARY & TREASURER, 


.THE ACME MACHINERY CO. 


CLEVELAND, OHIO. 
Manufacturers of 


ACME BOLT & RIVET HEADERS, 


Acme Single and Double Automatic 


DROP FORGINGS 



















PAT, DEC, 5, 1882. 
PAT, DEC, 4, 18838, 


BOLT CUTTERS, PAT. AUG, 25, 1885. 


Cutting from 1-8 in. to 6 in. diameter. 
Also SEPARATE HEADS and DIES. 


FOR SALE CH EAP. 


We intend to take out several of our old style lathes from 14” to 18” swing, 6 to 
10 ft. beds to be replaced by 


IMPROVED HENDEY-NORTON LATHES 


and offer them at moderate prices, They are in first-class condition, some having 
been used less than a year. 


THE HENDEY MACHINE Co.,, ti” 


See our Advertisement on page 18, 
+ ae orem 








Manufacturer 


APS & DIE 


v.M.CARPENTER & 


PAWTUCKET.R. I. 














